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* NOTICES * 



Ac- 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely, 

".2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



an intermediary — the process which 



[Detailed Description of the Invention] .-. : 

Background of invention This invention relates to production of the interesting protein by 
the eukaryotic cell. It is related with the vector for transformations containing the gene ; 
which is related more with the complementray DNA (accessory DNA) which raises a 
proteinic manifestation to a detail about the thing which was secreted from the eukaryotic : 
cell culture by which the transformation ;wa$ carried out with the gene which carries out the 
code of protein and the marker which can be chosen especially, and which obtain useful 
protein with high yield commercially, and carries out the code of the protein- ; 1 
The next definition is offered in order to make an understanding of this invention easy. The 
following definition should attain to even extent from which it separated for a while from; ; 
the semantics which is circulating by this technical ; field; ; 

Magnification (amplification) means the process in which a cell produces gene duplication 
within those chromosomes DNA. ; 
joint transformation (cotransformation) - a cell - ** 
carries out the transformation the cell with one or more heterogeneous foreignness genes; 
(one of them gives the phenotype which can be chosen to a cell) is meant; ; : ! \ 
A lower stream of a river (downstream) means the direction which goes to the direction of 
three ends of a nucleotide sequence. 

A promoter (enhancer) Is the nucleotide sequence which can reinforce the imprint of a gene 
regardless of the location of the nucleotide sequence over the true character of a gene, and a 
gene, or the directivity of the array.;; 

A gene is a deoxyribonucleotide array which carries out the code of the target maturation 
protein. Probably, in this specification, a gene does not Include an RNA-transcripion start : : 
signal, a polyadenylation addition part, a promotor, or a side-face field (flanking region) like 
a promoter that is not translated. 

Selector genes (selection gene) are genes which give phenotype to the cell which discovers a 
gene as detectable protein. : 

A selection factor (selection agent) is the conditions or matter which enables detection of the 
manifestation of selector genes. 

Phenotype (phenotype) means many properties which the cell discovered with the genotype 
of a cell can observe. 
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A product gene (product gene) is a gene which carries out the code of the protein product 
which has a desirable property which is useful on a diagnosis or a therapy. 
Genotype (genotype) means the genetic information included by intracellular as what is 
opposed to the manifestation observed as phenotype. 

Association (ligation) means the process which forms a phosphodiester bond between 5' end ; 
of two DNA strands, and 3' end. This is attained by some enzyme-actuation including 
association of the flush end by T4 DNA ligase in which it; was known well. : 
Directivity (orientation) means the sequence of the nucleotide in a DNA array. The opposite 
directivity of a DNA array is an opposite intermediary **** thing, when it compares about ; V 
other arrays like criteria of DNA from which the array was ; acquired for the 5 -3 ! sequence of 
the array . The origin of replication of the vector including the m direction of other 
specific DNA arrays in the source of DNA or its airay which can be reproduced is contained 
in this kind of reference point. 

An imprint (transcription) means composition of RNA from DNA mold.; 
It means that a transformation (trans formation) changes the genotype of a cell when a cell 
incorporates foreign DNA- The transformation is temporary, or it is stable, and, in ****** U 
• and some cases, the cell detectable [ with change of the phenotype of a cell ] by which the ^ 
transformation was carried out is called a transformant. A front transformed cell is called a 
mother cell. 

A translation (translation) means composition of RNA ; ; 

Generally, installation of DNA to an eukaryotic cell is the approach learned well, and can be 
attained by Various kindsi of standard methods, these -- protoplast fusion, the microinjection ; 
of DNA, chromosome transf ection, a bacteriolysis , and a non-ly tic virus vector ~ [ — for 
example Miilhg 277:108-114(1979)], Cell-cell fusion 

[ M Proc.Nat.Acad.Sci. n 74:3 19-323 (1977) of Fournier and others], Use of the cell endocytosis 
: :[ f, Koc.Nat.Acad v 
Pat. No. 4394448) and DNA precipitate is included. 

A cell can incorporate DNA temporarily, or the DNA is incorporated and can produce a 
stable cell lineage train according to terms and conditions.- One approach for acquiring a : 
stable cell Uneage train inserts selector genes with DNA gene, 
and is holding the cell lineage train under a selection pressure. Anyway, it is desirable to find 
the approach of raising the manifestation of the protein from a cell by which the 
transformation was carried out. 

Epitome of invention This invention offers the means which raises the manifestation of the ■ : 
foreign protein within an eukaryotic cell. The approach of raising the manifest 
foreign protein witMn an eukaryotic cell according to this invention i s ;********** since ; ; 
DNA and the complementray DNA which carry out the code of the non-viral protein of a ; 
different kind are introduced in an eukaryotic cell, and the cell is cultivated and said protein 
is made to discover. This invention is offering the vector for transformations containing the " 
complementray DNA for using it within an eukaryotic cell so that it may make non-viral 
protein of a different kind discover again. In a suitably embodiment, the gene which ; 
discovers the selectable phenotype which can be amplified is introduced in an eukaryotic 
cell, and the installation DNA which carries out the code of the target foreign protein, and 
magnification of a complementray DNA are promoted. 



2 of 37 



4/15/05 9:24 AM 



JP,2648301,B [DETAILED DESC 



ON] 



http://www^^dl.ncipi.goj 



Detailed description of invention According to this invention, DNA (namely , product gene) 
which carries out the code of the protein of a complementray DNA and the purpose is 
introduced in an eukaryotic cell. A complementray DNA raises the manifestation of the 
protein to mean. For example, a complementray DNA can have other operations for making 
the effectiveness of an imprint or a translation increase, or raising the manifestation of the 
target protein. : , , . 

According to this invention, a complementray DNA is a part of vector system for 
transformations. Before installation of DNA which carries out the code of the target foreign 
protein, it is introduced into intracellular installation, coincidence, or after installation. A 
complementray DNA is DNA which improves the stability of the product compounded by 
the cell lineage train by which the transformation was carried out, and raises magnification 
of the foreignness gene introduced in the cell Uneage train, and increases the effectiveness of 
an imprint or a translation. A complementray DNA includes many functions recognized by ; 
the mother cell. In this way, a complementray DNA is a thing more than the mere carrier 
DNA before used in the transformation, or bulky [ DNA ]. 

One category of a complementray DNA consists of DNA which carries out the code of the • 
translation activator. A translation activation gene produces protein or the short ; : : .^-i'- 
non-translating RNA product which acts on the messenger RNA for a product, and mutual ;; 
so that the effectiveness of a translation may be raised. One example is the adenovirus DNA 
which carries out the code of the (V A) RNA which is related to a virus [ M Ceir f 31:54$-551 
(1981) of Thimmappaya and others]. This DNA produces two matter (VAl and VA2) of 
small not translating [ RNA.]-. VA It is thought that the RNA product of DNA raises the i 
translation from mRNA which contains the leader sequence by die uncertain approach with 
regards to 3 partial leader sequence of the main late promoter (major late promoter) of ']■■::■ 
adenovirus for now. VA RNA raises the translation possibility of other initial adenovirus ; ; 
mRNA again ["MoIiCell Bio. M 4:736-742 (1984) of Svensson and Akusjaru]. VAl or : ^ 
VA2DNA is known well. It may be transfected, while direct coupling is earned out into a 
chain vector with the promotor (from the promotor who is a product gene preferably to the 
upstream, or from a polyadenylation region to a lower stream of a river) or it has not been 
combined by it to a product gene or selector genes. 
VA The translation raised by RNA is the most dramatic when 3 partial reader structure of the 
anaphase adenovirus mRNA exists in the mRNA. 

Another category of a complementray DNA contains the eukaryotic cell genome nature I 
DNA from a mother cell; Although it is thought that this DNA includes the array which - 
promotes the stabihty of the origin of replication or DNA, the mechanism of the ****** 
skirt is not known in the useful operation of this kind of DNA. This DNA can be obtained by 
cutting the genome nature DNA of a cell lineage train at random, or digesting by; 
endonuclease. As for the genome nature complementray DNA, magnitude should consist of 
a fragment of about 50 to 5000 base pair. These fragments are combined from the promotor 
of the vector for metaplasm conversion by the limit part which a polyadenylation region to 
the upstream (from the promoter which can creep preferably to the upstream), or a lower 
stream of a river can use. In this way, these vectors become a thing suitable for a i 
transformation, and a transf ormant is sorted out after this about the desirable property , ; 
beyond one or it (for example, the stability of the product composition after gradual culture 
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of a transformant and/or high yield of a product). 

The yield of the product from a transformant can improve by carrying out the transformation 
of the cell by the complementray DNA of one category named the transformer-****** 
transcriptional activator. This kind of DNA carries out the code of the protein or the protein 
derivative which stimulates an imprint After fission of the number of predetermined in the 
cell in which they are called an indestructibility gene since they enable descendant formation 
which infinity followed, and one category of a transcriptional activator -contains this kind of 
gene does not become extinct. Since these activators gather an imprint rate, it does not need 
to be combined in the same DNA strand as a product gene, and in this point, these differ 
from a promoter ["CelT35: 127-136 (1983) of Imperiale and others, "CeU"35: 137-148 (1983) 
of Green and others]. ****** cloning of several sorts of transformer-****** transcriptional 
activators used by this invention is carried out by these the very thing known. Homo sapiens 
C-myc, an S V40 large-sized T antigen, a polyoma virus large-sized T antigen, and an 
adenovirus El A gene are contained in the example studied most widely. 
The product gene which can be used is essentially infinite. The gene which carries out the - 
code of the protein, or the gene which carries out the code of the matter which can make by 
the reaction based on protein like enzyme inversion is suitable, or [ that the gene which • | 
therefore carries out the code of the protein (for example, some enzymes from a prdkaryotic : 
cell or the lower source of an eukary otic cell) which has a bad influence at a host cell to v 
compounding a toxin or hydrolyzing host protein adds an antitoxin to a cultare medium ] -- ; 
or it can be used, being able to add a limit of chdbsing low manifestation level rather thaa it 
is carried out that it is the optimal. The gene of the protein in which activity is shown, or an ; 
enzyme is found out by intracellular [ of higher animals, such as mammalian or a **** 
animal, ] . Probably, the interesting gene which carries out the code of most protein for a ■ ; 
.therapy belongs to this category. r 

the example of a product gene - blood coagulation nature or fibrinolysis nature protein (for 
example, an antihemopfaUc factor --) A tissue plasminogen activator, urokinase, and the; 
cl6t-of-blood factor D, VH, IX, X or Xffl 

albumin), The protease inhibitor (for example, antithrom IE, alpha 1 -antitrypsin, and 2 ; ; 
macroglobulins) , hormone or regulatory protein (for example, lymphokine, such as ; ; ; : 
erythropoietin and other T^cell active substances, —) They are a growth hormone and a 
platelet induction growth factor, an oncogene product, a cell surface antigen, immune V 
proteins (for example, IgG, IgE, and IgM), complement, and the gene that carries out the 
code of the interesting protein on other commerce. ; ; 

Vector for transformations Probably, generally the vector used for the transformation by this 
invention contains a complementray DNA and a product gene. Furthermore, probably, other 
elements, such as a 3' non-coding region usually described by a promoter, the promoter, the 
intron, the polyadenylation region, and the following, exist in the vector for transformations. 
When using selector genes, it can exist in the vector which is combined to the product gene 
in a vector, or contains the product gene, and another vector by which joint transformation is 
carried out. 

selector genes — three category: — it is classified into the selector genes amplified possible [ 
detection ], dominant selector genes, and the dominant selector genes amplified possible [ 
detection ]. 
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The selector genes amplified possible [ detection ] can detect magnification by exposing a 
host cell to a selection factor. The non-dominant gene amplified possible [ detection ] needs 
the mother cell sequence which generally lacks selector genes as genotype, as an example — 
asparagine synthetase; — the genes which carry out a code aspartate transcarbamylase [9:541 
(1976) of Kemp and others]; adenylate deaminase ("Mol and Cell Biol. n 2(11):1346-1353 
(1982) of DeBatisse and others]; adenosine deaminase [J.B .C.258: 15 1 85 (1983) of Yeung 
and others]; mouse dihydrofolate reductase (DHFR) and a mouse thymidine kinase (TK), 
and (with a deficit promoter) are contained. 

Dominant selector genes are discovered in a transformant irrespective of the genotype of a 
; mother cell. It is because most dominant selector genes are very effective for not being 
amplified possible [ detection ], because the phenotype processing a selection factor, so it is . 
difficult to amplify the cell lineage train which amplified the gene, and to identify in an 
inside **** cell lineage train. The example of this type of dominant selector genes is a 
xanthin-guanine. They are the genes which carry out the code of the enzyme of prokaryon 
animals, such as a phospho RIBOKI sill transferase ["Proc.Nat:Acad:Sci;;78(4):2072-2076 : 
(1981) of Mulligan and others], and aminoglycoside 3-phosphotransferase i 
[ ,! J.Mol.Biol. n 156:l-14 (1981) of Colbere-Garapin and others]. -;K 
Some dominant selector genes : are amplified possible [ detection ] again. The gene which 
carries out the code of the enzyme (for example, unique esterase) which naturally produces a ; - 
fluorescence product or a coloring product from the variation DHFR gene and a cell surface 
marker like an HLA antigen which were indicated by "Somatic Cell Genet"4:499-508 (1982) 
of Haber and others and fluorescence Hara known for this technical field, or the quality of a 
coloring matter germ is contained in a suitable example;- 

It is desirable to use the dominant selector genes amplified possible [ detection ] in this 
invention. If it can convert into the gene therefore amplified possible [ detection ] by the 
suitable mutation within the gene, he should understand; the dominant selector genes in; ; ; v : 
•some., ■; ;; : ;T V ' - ; ';: ■ '.. ; ■ ; : fr: ■ ' \ " -■J;;; '-cy.', ; : . V U ,, \ 
As for a selection factor, it is desirable that it is what controls cell proliferation under; 
un-existing [ of selector genes ]. In this way, the re vertant of the long term culture which 
lacks selector genes (and probably *^ gene), or does not discover the selector genes \ ; 

any longer does not increase the ensemble too much. However, probably, in commercial 
production of the protein product for the therapy purpose, it will be desirable to avoid use of 
cytotoxin and to simplify the purification process of the product, so, the growth which 
cannot be used when, as for desirable selector genes, a transformant lacks selector genes ~ • 

a nutrient with an indispensable intermediary may be made to use it for a transformant 
There is a TK gene previously described as one example; ; 

It should care about selector genes being product genes again and obtaining them. For 
example, to harvest the product of the selector genes for using it as a therapy agent or a 
diagnostic agent is desired. A product gene can function as selector genes, if the 
environment of a transformant is changed and the product can give some selection profits to 
a transformant. For example, a product gene can produce the enzyme to which act on the 
indispensable substrate which cannot be used and the indispensable substrate (for example, 
essential nutrient) is made to emit by other approaches in a cell culture medium. 
This kind of array will not usually be accompanied so that it may state below, although the 
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selector genes and the product gene which are used here may accompany all or a part of 
side-face array into which those wild types are not translated. In the case of a chain vector, 
especially the useful result of product yield is obtained by approaching the field of a 
parenthesis in the upstream from the translation field of selector genes, and locating a 
product gene. This means being cut therefore by the deletion which passes through the 
oligonucleotide priming of Ml 3 which most is therefore cut by suitable restriction 
endonuclease, or is shown in other places of this specification, though 5 f untranslation region 
found out by the upstream all generally does not come out from 3 ! untranslation region found 
out down-stream from a wild type product gene, and wild type selector genes. Consequently, 
direct coupling of both genes is carried out, without inserting a promotor between a product 
gene and selector genes. 

the gene used here — general — the structure of a mature product, stability, and/or secretion — 
** — an intermediary — probably, the wild type translation array which carries out the code 
of the desirable pre pro-polypeptide (for example, secretion reader) is included. However,: 
when the translation leader sequence of a wild type does not act appropriately within a 
transformant, therefore, this kind of pre pro array may be permuted by other pre pro arrays 
which deletion is carried out before the nest to a vector, and the joint transformation of a 
subsequent host cell, or act appropriately within a vector. ; 

It is not important that the gene contained in a vector or a vector is generally interrupted for 
the intron, as long as the messenger RNA as which the messenger RNA imprint object from 
a vector is cut down suitable for a transformant therefore, and is translated into the leader i ; 
sequence of maturation protein and the purpose is produced. This is the case of the intron 
found out by the gene of the predetermined Tomomasa Taka nucleus cell in which 
processing should be carried out by other Tomomasa Taka nucleus cells. Considerable 
reduction of possibility of the intron not existing at all, but waiting and starting after a 
****** imprint (post-transcriptional splicing) will be carried out since the gene of most " 
which is used here is a cDNA reverse transcription object; ; 

As for the code chain for selector genes and a product gene, in the case of a chain vector, it 
is desirable to be joined by to couple the halt codon of a product gene directly to the \: 
initiation codon of selector genes therefore. Apart from this, both these genes are combined 
through the oligodeoxyribonucleotide pons which is rich in guanine deoxyribonucleotide (G) 
and cytosine deoxyribonucleotide (C). It is better not to include a termination codon, an 
indication codon, and a palindrome structure (paHndrome), since this pons reduces the 
formation possibility of an APIN loop formation to RNA. : 

The vocabulary a "product gene" and "selector genes" does not mean that only only each one 
gene or each single gene copy is used within a vector. In the first place, predetermined 
selection phenotype may need composition of one or more separate protein. Probably, in this 
; case, the selector genes of each protein exist in the vector combined with none of a product 
gene or other selector genes by covalent bond. Moreover, each selector genes will be 
combined to a product gene as stated previously, or so that it may be indicated by U.S. Pat. 
No. 4399216. Probably, it will not be desirable to use one or more selector genes, when 
other selector genes of which give [ each selector genes ] the selection phenotype for the 
same selection factor independently. 

It may be desirable to carry out the transformation of the separate product gene using 
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included one or the vector beyond it. Especially the separate product gene that carries out the 
code of the protein which has a useful operation mutually leans interest. For example, the 
coincidence manifestation of the protein which stabilizes other protein products, or the 
protein which makes a part of multiplex protein system which has an activity operation, 
biologically can be carried out. 

furthermore, both selector genes, and product both [ either or ] are repeated within one or the 
vector beyond it — you may have — namely, multiplex — generally it may exist by the copy of • 
a tandem (serial). In such a case, as for the repeated gene, it is advantageous to include all 
the RNA processing which exists in the vector which includes only an only one gene copy ; 
respectively, and transcriptional control arrays. ; ^ 

A vector can contain a promoter again. Although promoters differ on a promotor and a.- ; i ; 
functional target, it is thought that it ;**** in cooperation with a promo Although those i;: 
functions in cell level are not understood enough, those unique properties are in the capacity 
which is made to activate an imprint regardless of k location or dkectivity, and is reinfOT 
again. A promotor needs to exist in the upstream of a gene and, on the other hand, the 
promoter may exist in the upstrearn of 5 ! , i.e-, direction, frorh a polyadenylation region from 1 ; 
the gene between the gene in a gene, and a polyadenylation region as the intron from a ; ; ; 
promotor in the lower stream of a river of 3', i.e., the direction. The inversion promoter is 1 
functional although an inversion promotor is not functional. A promoter exerts effectiveness 
on a promotor, only when it is SHISU ******, i.e., they exist in the same DNA molecule. 
Please refer to "^^ 
a promoter. ■ 

A suitable promoter is obtained from the simian vim a bovine 

papilloma vims, a retro vin^ or an animal virus Uke adenovirus. It i s better for a promoter to 
be a thing from the virus which a host cell permits, i.e., the virus usually infected with the 
cell of a host mold, ideally. A viral promoter can be easily obtained from the viruses which ; 
can come to hand openly . For example, the promoter field of the Rous sarcoma virus or 
• several sorts of viruses like the simian virus 40 is known well. Please refer to ; : 
: M .Ceir , 33:7d5-716 (1983) of Luciew and othere 
these fields based on the restriction map the virus iri 

saying, to embellish those parts if needed, and to connect the promoter in the vector of a 
product gene or selector genes. For example, please refer to Kaufman's and others Mol Cell •!;;! 
Biol.2 1304-13 19 page (1982). As an option, a promoter is compoundable from array data. 
TMs could actually be; attuned about 150 or less base pairs);: 

of a viral promoter is fully small. 

It can dissociate over the whole vector by the part which is a tandem die (when using the 
SV40 viral promoter which can be found out in a nature), or was discussed previously, and a 
promoter can be made to repeat in a vector, the gene which a promoter has under the effect 
in the source of a wild type preferably — being related — it — with, the same directivity as the 
directivity which was ~- a product gene and/or selector genes — being related . It is suitable 
for a promoter to be located in the upstream from all the promoters that exist in a vector. In 
order to use the promoter with which plurality differs and for a promoter to be helpful in the 
case of a transformation, it does not need to be combined to a product gene or selector genes. 
As for a promoter, in a non-chain vector system, existing in the vector containing a product 
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gene is desirable. This will increase possibility that a product gene and selector genes will be 
physically combined within a coincidence transformant. In this mold, the transformant of 
about 1 to 100 times or more can be obtained according to the promotor used for the imprint 
of selector genes to the transformation DNA of the specified quantity, 
the side-face array (for example, about the origin of replication of a virus, a promotor 
component with relation like a TATA box, and the cap section or imprint primer array) 
which can find out a promoter by the wild type environment — each — it is not necessary to 
contain . However, it is more convenient to incorporate all or a part of these arrays, when the 
restriction enzyme part which makes deletion of these arrays possible does not exist. 
Moreover, probably, it will be still more convenient to use a DNA fragment including both 
promotors under wild type control of a promoter and its promoter. 

Promoter and promoter-promoterregion can be chosen from an eukaryotic cell rather than a 
virus. As for these, it is desirable that it is a promoter relevant to the gene which produces • 
the protein of the big amount of configurations by source intracellular. They had it found out 
to produce the product of high yield similarly from genes other than the gene usually 
controlled in a wild type environment. The host cells which are going to carry out a 
transformation are the suitably same somatic line as the cell from which the promoter was 
obtained, and a germ line. For example, the field (immunoglobulin promoter) which 
activates or promotes the immunoglobulin gene in the Jk-Ck intron is introduced into the 
upstream or the lower stream of a river of a product gene, and this structure is introduced 
with selector genes into a myeloma cell sequence. Refer to M -Celi M 33:71 7-728 (1983) of 
Gillies and others for the detail about this promoter. As for an immunoglobulin promoter, it 
is advantageous to be used in the vector of the schedule inserted into the myeloma cell for; ; 
making a protein product produce. 

As [ combine / by both a product gene and selector genes / to a promotor / it / under a 
promoter's transcriptional control ] (however, the case of the chain vector described 
previously is removed) A promotor: is a wild type promotor for the gene in question, and it 
may be combined from other genes to a promotor within the transformed cell sequence from 
the eukaryotic cell sequence of others [ gene ], or a procaryote virus also with sufficient ■ 
: Although the promotor should therefore be clearly recognized by the host who is f ; 

going to do a transformation without the accidental recombination by the promotor in a 
transformed cell, I do not think that a promoter's selection is restrictive in the case of others; ; 
It is combined to 5' non-translating reader, and especially a desirable promotor is activated 
by the factor or conditions (for example, [the impact by the auxiliary gene product (an 
imprint object and polypeptide), the heavy metal ion, and heat or virus infection]) of 
foreignness in imprint or in translation, product gene expression-— ** ~ an intermediary— a 
suitable promotor is the main late promoter of adenovirus with 3 partial reader. ; 
A vector system does not need to contain a promoter, when a promotor (for example, 
promotor for mouse alpha globin) unrelated to a promoter is chosen. However, the vector ; 
which contains a promoter and the powerful promotor (for example, adenovirus main late 
promoter) of a promoter-dependency rather than the powerful promotor of this kind of 
promoter-non-dependency is used. The furnace as the initial promotor of SV40 with the 
powerful promotor same under the controlled conditions brings about more imprint objects 
than it. 
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The element of others with it better [ to exist in a vector ] is a polyadenylation region. 
Adenine ribonucleotide adds this - to ******* and its gene in the DNA array located 
down-stream from the translation field of a gene, and it forms the tail of poly adenylate in 3- : 
end of messenger RNA. Polyadenylation is important for stabilizing messenger RNA to the 
phenomenon of reducing decomposition of a cell, the level of messenger RNA, and the level 
of a protein product. 

The polyadenylation region of an eukary otic cell is known well. : to which a consensus 
(consensus) array exists between eukaryotic cell genes — 5-AAUAAA-3 f of ahexa 
nucleotide is found out from one point of RNA which polyadenylation leaves at the place of 
1 1 -30 nucleotide! the report with which the DNA array containing a polyadenylation region ; 
was announced — therefore, it can obtain from a virus. The example of a polyadenylation 
array is acquired from an anaphase or an initial field gene of mouse beta globin and the ; 
simian virus 40 etc. The polyadenylation region of a virus is more desirable. Since these 
arrays are known, it can compound by in vitro one and can be made to join together to a : : 
vector by the common use approach. 

The polyadenylation field should be located down-stream from the product gene within the 
chain or the non-chain vector. In a non-chain vector, it is combined down-stream by the case ; 
from selector genes. The array which separates a polyadenylation region from a translation 
halt codon is a non-translating DNA field preferably like the eukaryotic cell gene which is ; ; ; 
not promoted. As for an oligonucleotide, it is desirable to extend a distance (about 1000 or 
less bases) considerable from a halt codon to a polyadenylation region. This 3 1 • 
non-translating nucleotide sequence makes the yield of a product increase generally . 
Although a vector finishes from an about 30 base pair lower stream of a river from a ; 
consensus sequence, it is advantageous to hold 3 ! array which can be found out down-stream 
from a polyadenylation region within a wild type environment. Generally these arrays are 
about 200 to 600 base pair ****** to the lower stream of a river from a polyadenylation 
region. 

It is ** and ;** which the yield of a product will increase if the intron exists in un-translating 
[ of a vector ], and an imprint part; This kind of intronim^ from other sources >4- 

other than a host cell or a gene source. For example, 3' splice site from the immunoglobulin 
gene inserted instead of a part of Normal intron of this imprint object into the uritranslation i ; , 
region of an adenovirus main anaphase imprint object can bring about the increment in yield 
of a product. • ' •' 

The cell therefore transfected by the combination of a transcriptional activator, a translation 
activator and a powerful promotor or a promotor, and a promoter offers the product ■ 
composition raised most. A cascade operation will be produced from this imprint and a 
translation activator-transformed cell. 

A vector is the supercoil-like double stranded ring-like structure suitably. This is a forin with 
which a vector is obtained from a standard procaryote croning process (a vector is therefore 
made by this approach). However, the vector may be line-ized, namely, accompanies other 
processes like association to a genome nature complementray DNA, and may be cut in 
covalent bond at one certain point. 

The next table is the typical example of the suitable vector system for transformations. 
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1. L E n -VP-Pd-S- P (A)-R J 

2. L En-VP-Pd-p(A)-R J ; L VP-S-p(A)-R J 

3. GF-Eo-VP-Pd-p(A)-R-GF;GF-S-p(A)-R-GF 

4. GF-EP-Pd- P (A)-GF ; L EP-S-p(A)-R J 

5. L VP-TTA- P (A)-R J ; L Ec-VP-Pd- P (A)-R J , L EP-S- P (A)-R J 

6. L VP-TTA- P (A)-R J ; L&.-VP-Pd-pCA)- 1 , L EP-S- P (A) J 

7. L VP-1LA-p(A)-R J ;GF-TTA-En-VP-Pd- P (A)-GF ; LeP-S-pUJ-R- 1 

8. LEn-VP-I-Pd-pCAj-R- 1 ; l VP-S-p(A)-R j *, 

9. l tla- p (a)-r j ; l vp-tta-p(a)-r j ; L E n -vp-i-Pd- P (A)-R J ; Lep-s-r- 1 , 

10. -VP- 1 -Pd-S-UA-p(A)-R J 

11. L EP-Pd-B-S-En-p(A)-R J J l VP-TU-p(A)-R j 

12. LEn -VP-Pd! -Pd 2 -S-p(A)-R j 

13. L UA-VP-Pd-S-p(A)-R J 

14. GF— TLA— VP— TTA— p(A)— R— GF— En -VP-Pd- 1 -p(A)-R-GF 

15. L TLA-R J ; L VPI-Pd-p(A)-R J ; L E n -S-p(A)-R J 

tta= h j y x -ftmm&m&im* 

En=UgiIB? 

p( A) = <J 7 t*- u - > 3 y g&fe 
Pd=£g«fc? 

B=*';=f" KV 



Vector composition The chain vector which does not have an oligonucleotide array among 
these with an oligonucleotide array short between a product gene and selector genes can be 
made by several sorts of approaches. When the translation halt codon of a product gene is 
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adjoined or a limit part does not exist in the nearest place of a lower stream of a river from 
there, a product gene is cut by the limit part of the upstream of a wild type translation halt 
codon, and the codon is combined to a selector-genes fragment using a synthetic binder after 
that. The another creation approach of such a vector is carrying out deletion of the array 
which is between a product gene and selector genes using a bridge formation nucleotide i ;•. 
probe and which is not desirable. As another approach, a synthetic termination codon will be 
combined to convenient 3' end, when the carboxy end amino acid of a protein product-is not 
required for biological activity. Since to compound the same possible protein product as 
what can be found out in a nature is desired, it cannot be said to be a suitable embodiment to 
use a gene fragment here. ' :: : \: 

5' untranslation region which is in the side face of selector genes within a wild type ; ; 
environment can be removed by the same approach as the approach which described the :i 
product gene previously, and this is performed to deletion and coincidence from a product : 
gene, as shown in an example 3. However, the protein therefore discovered by selector genes; 
or its derivative does not need to be the same as that of a wild type, for example, it is activity ^ 
more to a growth Unoriting substrate, or its *^ wild type protein at l 

resistance to a toxin. As for selector genes, in a chain vector, it is desirable that it is under ; ! 
control of the promotor of a product gene. This will be useful to stabilizing the manifestation 
of the genotype of a cell, and a protein ; product, since it cannot be survived from a selection : 
factor when a recombination phenomenon with a "transformant does not have a cell lacking 
in a product gene; Although it was found out that it is opposite in the case of a non-chdn ; i j 
vector, the same promotor can be used for both selector genes and a product gene also here . 
In addition, the vector shown here is compoundable using the technique well known to those 
who became skilled in this technical field. Vector components, such as a product gene, 
selector genes, a promoter, a promotor, and "/ 
transformer^*^ 

compoundable, as it can obtain from the source of nature and being stated previously. When 
fundamentally found out in DNA which a vector component can obtain in large quantities 
(for example, a component like a virus function), Moreover, when they are compoundable 
(for example, polyadenylation region), A lot of vectors can cultivate the source of a living 
thing, can digest the DNA by suitable endonuclease, can separate the DNA fragment, can 
identify DNA containing an interesting element, and can obtain it by collecting the DNA 
using the approach wWch this technical field is sufficient as and was learned. Generally, the 
vector for transformations is combined after that to a little ****** and composition vector : j 
Uke the plasmid of a procary ote, or phage reproduced autonomously. In many cases, pBR322 
plasmid can be used. Please refer to Kaufman's and others above-mentioned reference r 
(1982). The big vector for transformations may need the synthetic high vector of stowage 
like cosmid (cosmid; vector reproduced as a plasmid when transf ected to an acceptance host 
although phage DNA is enclosed in phage capsid). 

A synthetic vector is the common use approach, for example, therefore, it is used for the 
duplicate of the transfection of aii acceptance procary ote, and the synthetic vector to a high 
copy number, recovery of the synthetic vector by lysis, and separation of the synthetic vector 
from the cell fragment by the approach which this technical field is sufficient as and was 
learned cloning the vector for transformations. 
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The obtained synthetic vector is directly transfected into an eukaryotic cell, or is isolated 
from a synthetic vector by recovery of the endonuclease digestion with the suitable vector 
for transformations, the separation by molecular weight, and the vector for transformations. 
Isolation of the vector for transformations is unnecessary unless the remainder of a synthetic 
vector has a bad influence on magnification of an eukaryotic cell gene, an imprint, or a 
translation, for example, the suitable synthetic vector used here — the mutant of a plasmid 
:pSR322 -- it is - this - the eukaryotic cell in a plasmid pSR322 ** - an intermediary - : 
deletion of the harmful array is carried out. Please refer to Lusky's and others Nature 
293:79-81 (1981). Use of this mutant removed the need of carrying out deletion of the / 
remainder of a plasmid before a transformation. ■;. :;i 

Transformation In which eukaryotic cell containing die protoplast of yeast, the cells which ; 
are going to carry out a transformation are cells other than a fungusicell suitably, although ; 
****** is also good. It is a primitive transplantation object (a comparatively undifferentiated 
cell like a stem cell is included), and indestractibihty, and/and the cell Uneage train by which i; 
the transformation was canied out are suitable. The cell which is going to carry out 
: especially a transformation contains the ; ;; : 

cell of the Homo sapiens origin here. When the selector genes are used, a cell does not need : : • 
to lose the selector genes as genotype, as long as it acts on dominant. 

In a certain embodiment, the stable cell lineage train by ; which the transformation was carried 
out is not needed. In such a case, it can depend for the suitable vector for transformations on 
temporary installation of DNA into a mammaUan cell [Cell 27:279-288 (1981) of P.Mellon/ ; 
V.Parker, Y, Gluzman, and T.Maniatis]. In order to isolate the target transformant, it is not 
required that the foreignness gene target 
protein product should be included in stability. It is possible to introduce a foreignness gene 
temporarily to the sub ensemble of a cell whi^ a; ; ■ 

cotton intermediary in several days. Since the marker which c^ therefore be chosen as ^e " 
; transfection and the manifestation system of DNA by this invention is not needed in the 
vector for transformations, a foreignness gene is lost in the case of the cell proliferation over 
one - two weeks. Ho w^ transfection i; 

of a suitable mammalian cell that the target product was compounded. 
In this way, the host-vector system for cloning the gene of mammahan protein is based ori 
the development of a valve flow coefficient- 1 ape cell lineage train by which the 
transformation was carried out by the origin-df-repUcation-deficit SV40 DNA molecule^ ; :; 
[Cell 23:175-182 (1981) of Y Gluzniari] . SY4G is a small DNA oncogenic virus reproduced;: 
in lysis by intracellular [ of an ape-]. SV40 will carry out the transformation of the cell of an ; 
ape, when there is no replication of DNA. Although ape yalve flow coefficienM cell (COS 
is called) containing deficit SV40DNA by which the transformation was carried out does not 
include the perfect copy of an SV40 genome, a large-sized T antigen is produced with a high 
level, and S V40 replication of DNA is permitted. They support a duplicate with a plasmid 
efficiently recently containing the origin of replication of SV40 which has the deletion of an 
initial field again, and SV40 [PNAS 77:6491-6495 (1980) of R.M.Myers and R.Tjian]. So, ; : 
this system offers a means to make the foreign DNA (a protein gene and complementray 
DNA) transfected through SV40 agency replication of DNA amplify in order to make the 
level of the protein discovered from foreign DNA, and mRNA increase. 
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In other embodiments, a cell is the immortality-ized stable mammalian cell sequence. The 
cell lineage train in which stabilizing and incorporating selector genes in Chromosome DNA 
is known is suitable, for example, is a Chinese hamster ovary cell (CHO) cell lineage train. 
In addition, a HIRA (Hela) cell, a COS ape cell, a melanoma cell lineage train [for example, 
a bow S (Bowes) cell Uneage train], a mouse L cell, mouse fibroblast, a mouse NIH 3T3 cell, 
and a similar cell are useful. 

The transformation in the non-chain DNA is gradually performed to coincidence. The 
method of promoting incorporation of DNA by the cell is learned. Although the 
microinjection of the vector into a nucleus produces the highest transformation 
effectiveness, probably, also generally it will be convenient suddenly to expose DNA of the 
form of calcium phosphate sediment to a mother cell. The frequency of the transformant 
which discovers a product is further raised by carrying out a transformation using a product 
gene (about 10:1 or more than it) with a superfluous mol to selector genes. 
A selection transformant is screened after that about association of the product gene in those! 
chromosomes, or a manifestation of product itself . The former is attained using the Southern 
(Southern) blot analysis, and, therefore, the latter is attained by standard immunoassay or : 
enzyme: assay; . ■= . :: ^v : .' 
Once a transformant is identified, the process which amplifies product gene expression i ; 
further will be performed by carrying out subcloning to the bottom of existence of the p. 
selector genes of a constant rate or augend, general— this — the cell population of a 
transformant taking out - and (a) - one or the cell beyond it which chose from the • ; : 
ensemble one or the cell beyond it which discovers a product, and made; (b) selection by the 
approach which was excellent with the case where it compares with other cells of the cell i r 
population ; which chooses further from the ensemble one or the cell beyond it which T 
discovers a productby the approach which was excellent with the case where cultivated to ; 
the following cell population under the conditions set up so that it might therefore be chosen 
as the change in gene expression, and it compares with other cells of the ensemble from; and 
the (c) process (b) - it is accompanied by things; A process (b) is advantageously carried out : 
by using many clones from a process (a). This approach is indicated in detail by the United ; 
States patent application No . (quoted by reference here) 5 65 627 under connection on 
December 17, 1983. 

The following example is not offered in order to illustrate this invention further, and it does ■ 
not limit a claim. The temperature used in an example is *;*..■ 

Example One cell culture The SV40 transformation COS ape cell (clone M6) received offer 
from M.Horowitz (Horowitz et al., J.Mol.App;Genet.2, 147-9 page (1983)). Adenovirus 2 ;• 
received offer from P.Sharp. Adenovirus infection was carried out by making 20 pfu/cell 
during 90 minutes absorb at 37 degrees C. The cell was incubated at 37 degrees C after 
washing for 18 hours. Cell ****** remarkable to this time amount was observed. 
DNA transfection added and carried out chloroquine processing (Luthman and Magnus son, 
Nuc.Acids Res, 11, 1295 - 1308 pages (1983)) to the approach indicated by ■ 
Proc.Natl. Acad.Sci., 78, and 7575 - 8 pages (1981) by Sompayrac and Danna. A cell is ; 
washed by the serum free medium and it incubates at 37 degrees for 12 hours in the 
Dulbecco amelioration Eagle culture medium containing the DEAE dextran 
(NW5000.000Pharmacia and 250mg/(ml)) and the 2microg [/ml ] plasmid DNA which were 
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added to 0.1 M tris of pH7.3. A cell is washed by the serum free medium after an incubation, 
and it processes at 37 degrees with the 0.1 mM chloroquine in a blood serum content culture 
medium for 2 hours. A cell continues, carries out seeding to a culture medium, and specified 
and carries out time amount incubation. 

Plasmid configuration In order to analyze whether the adenovirus specific interaction factor 
has influenced Adenovirus MLP, a series of DHFRcDN A genes are constituted and they are 
shown in drawing 1 (a)- 1 (e). pAdD26SVpA (3) contains the mouse DHFRcDN A under 
control of the adenovirus MLP including 5' splice site from the 1st reader and adenovirus 
late mRNA. The splice of this 5 ? splice site is appropriately carried out to 3' splice site 
introduced from a mouse immunoglobulin gene (Kaufman and Sharp, Mol.Cell Biol., 2, 
1304 - 19 pages (1982)). The initial poly adenylation signal of SV40 exists in 3' end of a 
DHFR coding region. A cDNA gene lacks an array (Lusiky et al., Nature(London);293, 79 - 
81 pages (1981)) harmful to the duplicate of a mammals cell, and it carries out a clone into 
the pBR322 derivative (pSVOd) containing the SV40 origin or a duplicate object (Mellon et 

Plasmid pAdD26SVpA (3) (drawing 1 (a)) and pCVSVL (drawing 1 (b)) are already 
. indicated (Kaufman and Sharp, the above-mentioned reference). ;pCVSVL2 is the same as 
that of pC VS VL except for the point containing the duplicate SV40Ava II D fragmentation 
introduced by addition of a Xhol linker, and insertion to Xhol (1 5;83m.u.) of the adenovirus 
MLP upstream. Orientation also iof both Ava il I) fragmentation is carried out as the SV40 
late promoter is carrying out the same orientation like Ad2MLP. 

Although pCVSVL2 is guided frbm pAdD26SVpA (3), it lacks the SV40 origin object from 
pSVod, and it contains an S V40 enhancer and the origin of a duplicate for the upstream of 
Adenovirus MLP. p^ the same as that of U 

pAd26SVpA (3) and (drawing 1 (a)), if insertion of the 138bpDNA array (Zain et al., Cell, 
16^851 - 61 pages (1979)) which ca^ guided from the 

cDN A clone for adenovirus fiber protein and the two 3rd thirds of the readers is removed: i 
pD20 includes the 138bp field inserted in 5' splice site in the directio 
II part of 8|bp(s)5 , . So,;pD20 contains 8bp(s) from the 1st anaphase reader to 5 f splice site ; 
including 1st 170bp from the late mRNA which carried out the code of the two perfect 1st, 
2nd, and 3rd thirdss of the readers arid wW^ (d))i ; ;i 

contains 13 8bp fragmentation in the opposite sense. pD61 (drawing 1 (e)) is the same as that 
of pCVS\^L2 except for ^ the point containing tihe 2nd and 3rd leader sequences which exist ] 
in pD20 (drawing 1 (c)). 

In order to obtain pDl 7, and pD20 and pJAW43 (the Zain aforementioned reference), DNA 
is digested by Xhol, and it processes by the Klenow fragmentation of DNA polymerase 1 , 
and digests by Pvu II after that. 1 3 8bp fragmentation is isolated and it connects with ; 
pAdD26SVpA (3) beforehand digested by Pvu II. DNA is screened by the 138 bp Xhol-Pvu 
II fragmentation from pJAW43 which imported and carried out the radioactive indicator to 
Escherichia coli HB ones 101 . DNA is adjusted from the clone which the positivity • ] 
hybridized and the acrylamide gel electrophoresis after digestion examines the sense by Pvu 
II and Hind HI. In bD20, in the same direction, pD17 contains the fragmentation for 1 38bp 
fragmentation with die reverse sense to the imprint direction of Adenovirus MLP. It inserts 
in fragmentation from big pD20 which digested completely the EcoRl -Xhol part 1 [ about ] 
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from pCVSVL, and 1KB fragmentation by EcoRl and Xhdl, and pD61 is constituted. The 
generated plasmid pD6 1 carries out adenovirus promoter content with the reader of an SV40 
enhancer and three pmts. 

These recombination objects are used for research of the adenovirus factor which affects . 
such cDNA gene expression. The adenovirus superinfection of DNA transfection and a COS 
ape cell is included in an experiment process. The cell which transfected is infected by 
adenovirus 36 hours after DNA transfectiori, and it is left for 18 hours and incubates. Then, 
the indicator of the cell is carried out by 35S methionine for 1 hour, and DHFR composition 
is analyzed by immunoprecipitation and poly aery lamide gel electrophoresis. It is shown that 
both AdD26S VpA (3) and pC VS VL2 can carry out DHFR composition of the result as : 
compared with the sample which carried out fake transfection. It is possible to detect the ape 
DHFR which moved immediately onto Mouse DHFR iii the^ G cell which carried out fake 
transfection. 

Compared with a COS cell, what difference is also observed between two plasmids by the ; i 
transformation of a CHO DHFR cell in the DHFR manifestation from pCVSVL2 and \ . 
pCVSVL, and it is inside ****. Furthermore, the superinfection ;by adenovirus is also almost 
**** in * * * * about effectiveness to the DHFR composition from pAdD26SVpA (3) or % 
pCVSVL2. However, the mam more than ] the if.;, 

p AdD26S Vp A (3 ), and is * * * * **. This is the result of introducing an SV40 enhancer into \}\ 
the upstream of Adenovirus MLP in ;pCVSVL2. It was observed that a plasmid (pD20, ; 
pH17, and pD61) including the reader insertion of 13 8bp from the reader divided into 
three of the adenovirus which carried out the splice ailso compounds Dffi^R . Furthermore, ; 
both pD20 and pD61 react to adenovirus infection by DHFR composition increasing three to 
10 times in a separate experiment. The expression from pD 1 7 which contains the reader 
segment divided into hard flow three of 138bp(s) on the contrary is not influenced by the 
adenoviruis superinfection. It has suggested that th^se results react to adenovirus infection ill 
the format for ^hich the array in th^ 2nd [ which was divided into three ] and 3rd reader 
segments depended on ihe direction. 1 : 



In order to determine whether mRN A level is influenced by adenovirus infection, 3 ' SI 
mapping was carried out as indicated by Mol.Cell Biol.2 1304-1319 (1982) by Kaufm^ 
others. 3 1 end indicator DNA PUROGU is compounded, and is hybridized with all RNA ; 
isolated from the COS ape cell which carried out transfection and an adenovirus 
superinfection. In plasmids pCYSVL2, pD20, and pD61; single 550 base-pair fragmentation 
is observed i and it corresponds to itiRNA polyadenylated by the S V40 polyadenylation p 
pD20 lacking in an SV40 enhancer shows twice [ about ] as many lower DHFR specific 
mRNA as this as compared with a plasmid with an SV40 enhancer. Change of DHFRmRNA 
level is not accepted in an adenovirus superinfection from a cDNA gene ******** therefore, 
either. It is shown that the increment in the DHFR composition by which this thing was 
observed by the adenovirus superinfection is not what is depended on the rise of 
DHFRmRNA level. The increment in the DHFR composition by the adenovirus 
superinfection is as a result of the translation effectiveness which 

Example 2 He is Homo sapiens in order to analyze the effectiveness in the translation of VA 
RNA. The new group (drawing 1 (a) -2 (d)) of the plasmid which discovers gamma 
interferon was constituted. Homo sapiens who did the clone from mRNA isolated from the 
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Homo sapiens peripheral blood liquid lymphocyte by the oligo dG-oligo dC tailing method 
(Maniatis et al.) cDNA which is carrying out the code of the gamma interferon received offer 
from Dr. S.Clark (Genetic Institute). Pstl clone which is carrying out the code of the gamma 
interferon vanished Pst I part 3 f of an S V40 polyadenylatiori signal beforehand. It inserts in 
the Pst I part of pCVS VL2 derivative. Plasmid p(gamma IF) D-6 (drawing 2 (a)) to produce 
contains 3' of 3' splice site for 5' of gamma interferon coding region DHFRcDNA, and a i 
mRNA *.* student. In order to obtain the same piasmid with the reader divided into three, 
bothpj(g;a^ pD61 were digested by Sail and Egrn. Sail - each plasmid -- the 

; inside of the tetracycline resistence gene of pBR322 — once— digesting— ^ Bgl II — each 
plasmid — 3 f splice site from an immunoglobulin gene — 5 ! is digested once surely. It is used 
for connecting the gamma IF content fragmentation from p(gamma IF) D-6 with the 
fragmentation pD61 including 3 partial reader, and ODNA carrying out the transformation of 
Escherichia coli HB one 1 0 1 to tetracycline resistance continuously . Although pL58 
(drawing 2 (b)) contains the reader divided into three of M)EUIRUSU, it is the same as that i 
of p(gamma IF) D-6 in respect of others. : 
An adenovirus UIRUMU V A gene is isolated from Hind III Ad2B fragmentation, and is 
introduced into pL58. The clone of the Hind HI B fragmentation;^ 
adenovirus is beforehand carried out into pBR322, and it combines the Hind HI part of 

.1*1******* 3 1 .7mii with the EcoR I part of pBR322. This plasmid is digeste^^ Hpa I ; 
(28;0mu); ^id an EcoR I linker is added. 1;4KB band is isolated after EcoR I digestion, and 
a clone is carried out all over the EcoR I part of pL58. PQ2 (drawing 2 (c)) is imprinted in 
the direction contrary to Adenovirus MLP, although V A gene exists in a vector. VA gene of 
pQ3 (drawing 2 (d)) is the same as that of pQ2 except for the point which is reverse 
directivity. 

Gamma Interferoii Gamma in turf en assay is carried out toy measiuing protection from ceU 
^ * ^ ^ ^ * * of the ive sic le ; s tornati ti s viru s to G CL5 4 C the C number ; CGL 54 , ; pass age j : ; / 
number 24), or the encephaiomyocarditis vinis^ 

Springer, Berlin, 1979). The TEMMA interferon unit was expressed to the NTH alpha 
interferon reference standard. CMoramphenicdi acetyl 
I extract by the approach indicated by MoLCell BidL, % and 1044-1051 (1982) by Cormari 
and others. : 

; The manifestation of gamma interferon enables assay with the sufficient sensibility of the i 
quantitive effectiveness of RNA. p-gamma IF-6 and pL58 are the same as that of pD20 
and pD61 except for the point that the gamma interferon cDNA is inserted in 3 f splice site 
and the pst I part between DHFRcDNA(s) with suitable directivity. Finally, pQ2 and pQ3 : i 
are the same as that of pL5 8 except for the point that the adenovirus VA gene (adenovirus 
map units 28.02 and 31 .00) is inserted in the EcoR I part in both directions; 
Transformation in a COS cell Plasmids pQ2, pQ3, and pL58 and p-gamma IF-6 transf ect a • 
GOS cell respectively (table 1A). You present assay with the sample of a 36 hours after 
conditional-culture medium, and make it one of the plates of two duplexes infected by 
adenovirus. A 20 hours after [ infection ] sample authorizes gamma IF activity again. 
p-(gamma lF) D-6 showed low activity and an adenovirus superinfection also only went up 
slightly. 58 showed one several times the activity of this, and pLp6 showed the increment it 
is twice whose gamma IF activity of this by infection of adenovirus . ****** in which both 
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pQ2 and pQ3 have the gamma IF activity (50 to 70 times p(gamma IF) D-6) of a high level 
without an adenovirus superinfection intentionally on the contrary. Gamma IF activity 
decreased by the adenovirus superinfection. VA In order to determine whether carry the 
increment in the manifestation whose RN A is a gamma in turf en, a plasmid pQ2 and • 
p(gamma IF) D-6 were respectively mixed by pSVOd or pVASVOd (derivative of pSVOd ■ 
containing an adenovirus VA gene), and the ratio of 1:1, and the COS cell was transf ected. 
48 hours after carrying out transfection, gamma IF assay was presented with the sample. 
When p(gamma IF) D-6 carried out ** transfection with pVSVOd, they showed the 2 to 3 
times as much increment as activity. By contrast, pL58 showed the increment in 10 or more 
times with ** transfection with pYASVOd. Finally, when pQ2 containing VA gene carries- 
out* * transfection to pV AS VOd, it has high gamma IF. These results make easy the 
manifestation from mRN A containing the large majority of the reader with which .existence 
of VA gene in a transformer was divided into lliree from adenovirus late mRNA. Reduction 
of the gamma IF activity by pQ3 superinfection seen in Table 1 will be based on contention 
of the toxic effectiveness or the adenovirus late mRNA by the adenovirus infection to a cell : 
metabolic turnover, and the imprint object from a cDNA gene which changed; The result of 
having authorized gamma interferon activity was supported also by immunoprecipitation and 
protein blotting both; ** of both (data are not shown). It was shown that the result discovered ; 
the gamma interferon whose pQ2 is Imicrog/ml 72 hours after transfection. : % 
These results are checking that VA RNA supports the increment in the manifestation by the 
adenovirus superinfection. The increment in the translation by Adenovirus V RNA is the; 
chloramphenicol acetyl from the initia^^ 

transferase is made to increase. As compared with the ** transfection of the plasmid : : 
containing the bottom cell chloramphenicol acetyltransf erase (GAT) gene of initial promotor 
control of SV40, and the plasmid which lacks VA gene in the transfection of tiie plasmid: ; 
containing an adenovirus VA gene, the CAT activity of a 5 to 10 times higher level is 
acquired. The manifestation which increased since CATmRNA was not increasing with ** 
transfection with V A gene in RNA blot analysis is for the increment in a translation. It 
increases under control of the initial promotor of SV40 with the transfection of a plasmid : ; 
with which the manifestation of the plasmid containing a cell xanthin-guanine 
phosphoribosyltransferase gene also contains VA gene. 

Similarly, if the manifestation o^ atypical protein Uke a tissue plasminogen activator 
also uses DNA of the attachment like VA gene, it can increase remarkably. 
If pL58 and pQ3 are introduced into ape valve flow coefficientl cell by carrying out the 
non-transformation of the SV40 large T antigen by the plasmid which carries out a code, the 
same increment in translation effectiveness will be observed. Thus, the increment in 
translation effectiveness is not necessarily limited to a COS cell. Furthermore, a translation 
of the interior and secretion (DHFR and gamma interferon) both protein can be stimulated 
by VA RNA. The cell which transfected in gamma interferon cDNA recombinant (pQ2) :; 
produces interferon with the level of lmicrog/106 cell 72 hours after transfection. When ; 
5-10% of translation effectiveness is assumed, a trowel is the manifestation of a very high 
level. Finally, it is not peculiar to DHFR and gamma interferon, and the increment in 
translation effectiveness is Homo sapiens at the same vector. Interleukin 2 and Homo : 
sapiens Both of proinsulin are also discovered efficiently. 
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Gamma interferon activity A. in the COS cell in which table 1A carried out explanatory note 
transfection and wliich reached an infected by aderioviiiis It transfected in the plasmid \ 
DNA which displayed the COS cell: or [ infecting a cell by adenovirus continuously, as 
indicated above ] — or fake infection is carried out. A sample is extracted for gamma 
interferon assay at the time (after [ transfection ] 36 hours) of adenovirus infectibri and 18 
hours after infection (after [ transfection ] 56 hours). As indicated above, activity is • 
determined and it expresses with a unit / iml/106 cell. 

B. Extract a sample for gamma interferon assay 60 hours aftertax and carrying but ■ 

transfection by the plasmid DNA which displayed the COS cell (with 2u/ml, pSVOd or • • 
pVAS VOd(s) with each, and equivalence). 

Example Configuration of three vectors p9 1023(B) Transformation vector: p AdD26S Vp A I i 
(3) is indicated by Mol.Cell Biol.2(ll): 1304-1319 (1982) by ; Kaufman and others. It has the ; 
structure shown in drawing 3. When it says simply, this plasmid contains the mouse 
dihydrofolate reductase (DHFR) cDNA gene under the transcriptional control of an 
adenovirus 2 (Ad2) major late promoter. 5' splice site is included in Adenovirus DNA, and 3' 
splice site (guided from an immunoglobulin gene) exists between an Ad2 maj or late 
promoter and a DHFR coding sequence. The initial pblyadenylation part of SV40 exists in : 
the lower stream of a river of a DHFR coding sequence/ pBR322 array in which the 
procaryote-flare part of pAdD26S VpA (3) is from pSVOd (Mellon, P., Parker, V., Gluzman, 
Y. and Maniatis, T.1981, and Cell 27:279-288), and checking the duplicate of a mammals 
cell is known is not included (Lusky, M and Botchan, M.1981, Nature 293:79-81 
(London)). . ■ 

pAdD26SVpA (3) is changed into Plasmid pTPL as illustrated to drawing (3). Deletion of 
one of the two fist I parts of pAdD26SVpA (3) is carried out, and pAdD26SVpA (3) is 
changed into plasmid pAdD26SVpA (3) and (d). This is attained by screening that in which 
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processes, connects by Klenow, re-cyclizes a plasmid, carries out the transformation of the 
Escherichia coli, and the Pst I part located in 3 1 of an SV40 polyadenylation array is carrying 
out deletion v after carrying out partial digestion (the subset of the plasmid made into the line 
from which the Pst I part of only one thing for which what has inadequate enzyme activity is 
used was cut is obtained) by Pst I. 

As the reader and virus accompanying gene (VA gene) which were divided into three of 
adenovirus were illustrated to drawing 3, it inserts in pAdD26SVpA (3) and (d). 
pAdD26SVpA (3) and (d) are cut by Pvu H to the 1st, and it makes with the linear molecule 
opened in 1st 3' part of three elements which consist of three divided readers. Then, pJAW43 
(Zain [ et al. ], 1979, Cell 16 851) is digested by Xho I, and it processes by Klenow, and 
digests by Pvu n, and the 138 base-pair fragmentation on acrylamide gel which carries out 
electrophoresis (inside of 6% tris boric-acid buffer solution; Maniatis et al. (1982) said: 
reference), and contains a part of 2nd reader and 3rd reader is isolated. 138bp fragmentation 
is connected with Pvu II digestive pAdD26SVpA (3) and (d). Grunstein-Hogness for which ; 
it is used for an associated production object carrying out the transformation of the 
Escherichia coli to tetracycline resistance, and a colony uses 32P indicator probe with which 
it hybridizes with 140 base-pair fragmentation — it screens using law. DNA is prepared from 
the colony which the positivity hybridized and inserted 5' or 3 ! of the 1 38 base pair DNA 
examines Whether it is in the PVu II part specifically reconfigurated by the 2nd:or 3rd 
adenovirus anaphase reader. The direction of the right of a Pvu II part is in 5 f end of 138: 
inserted base pairs. This plasmid is called pTPL of drawing 3 . ; i 

The Ava II D fragmentation of SV40 including an S V40 enhancer sequence is obtained by y'\ 
digesting SV40DNA by Ava H, connecting a Xho I linker with fragmentation, digesting by 
Xho I, cleaving a Xho I part, and isolating large (D) fragmentation to the 4th by gel 
electrophoresis. The single direct iterative array of an SV40 enhancer is acquired by 
insertion of D fragmentation which attached the linker . This is the result of proportioning the : 
amount of pAdD26SVpA (3) in D fragmentation which attached the Xho I linker in- -^l 
connection. The SV4G late promoter of the directivity of the SV40D fragmentation in 
pCVS VL2-TPL is the same as that of being the same direction like an adenovirus major late 
promoter. : v ; : '.-n;: : . " : : : --^ 

In order to introduce an adenovirus accompanying ( V A) gene into pCVSVL2-TPL, Ihe ; : 
plasmid pBR3 22 which contains adenovirus 2 mold Hind DI B fragmentation in the 1st is 
constituted. The adenovirus 2 mold DNA is digested by Hind HI, and af ter [ gel : 
electrophoresis ] B fragmentation is isolated. This fragmentation is inserted in pBR322 ; ; : 
beforehand digested by Hind HI. Insertion of the Hind HI B fragmentation of recombinant is 
screened after a transformation to AMUPISHIRIN and Escherichia coli is | 

determined as the path of insertion by restriction enzyme digestion. pBR322-Ad Hind HI B 
contains adenovirus 2 mold Hind HI B fragmentation towards having been drawn on 
drawing 4. 

As illustrated to drawing 4, VA gene is conveniently obtained from plasmid pBR322- Ad 
Hind m B by addition of the digestive EcoR I linker by Hpa I, and digestion by EcoR I, and 
it collects as 1.4kb fragmentation. The fragmentation with an EcoR I cohesive end is 
connected with the EcoR I part of pTPL (it has digested by EcoR I beforehand). Escherichia 
coli HB one 101 is chosen in tetracycline resistance after a transformation, and a colony is 
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screened by filter high BURIZEISHIYON to a DN A probe special to VA gene. DNA is 
prepared from an electropositive hybridization clone and it checks by restriction enzyme 
digestion. A generation plasmid calls p9 1023. 

Two EcoR I parts in p91023 are removed. The :1 ** which p91023 is completely cut [ ** ] 
by EcoR I, and generates two DNA fragments is the fragmentation of 1.3kbs in which others 
contain VA gene in the fragmentation of AdMLP, TPL, DHFR, an SV40pA part, SV40Ava 
II fragmentation, a pBR322Tet gene, and about 7 replication origin (there is no poison field) 
kbs. The end of both fragmentation is filled with the Klenow fragmentation of Pol I, and 
both fragmentation (namely, 1.3kb and 7kbs) is re-connected together. Although the plasmid 
p91023 (A) contained VA gene like p91023, it was identified by the Grunstein-Hogness [ be 
I two EcoR I parts / missing ] screening using VA gene, and the usual limit part analysis. 
Except for the single Pst I part in p9 1023 (A), it transposes to an EcoR I part (drawing 5). ; 
p91023 (A) is completely cut by Pst I, it processes by the Klenow fragmentation of Pol I, and 
a flush end is generated. An EcoR I linker is connected with the Pst I part which n9 1023 (A) : 
cut. a line — it dissociates from the linker which has not combined p9 1023 (A) and (the 
EcoR I linker having combined with the cutting Pst I part), and by EcoR I, it digests 
completely and re-connects. Plasmids p91023 (B) are collected, and although having the 
same structure as p91023 (A) is identified, the EcoR I part is located in a front Pst I part. The 
plasmid p9 1023 with the product gene in which the EcoR I part was inserted (B) is deposited 
in American Type Culture Collection, Rockville, and Maryland by the ATCC number 39754 

i as pCSF-1 in Escherichia coli, and is available. • "'M 
Example 4 It proves using cDNA which carried out the code of the Homo sapiens 
antithrombin HI (AT HI) in both of the cell which carried out the transformation of the pi- 
usefulness of the vector containing the translation activator (adenovirus VA gene) indicated 
in the examples 2 and 3 to the cell and stability which transfected in transition! 
cloning [ of the Homo sapiens antithrombin HI cDNA ] "the physiological inhibitor of 
coagulation and the fibrinolysis 1 -: (M. Verstvaete [ Wiman(ing) and ] edit D. - Collen and B. 
— ) In Elsevier, Amsterdam, and 43 - 54 pages ** T.E.Petersen, G. by the hybridization to the 

; specific oligonucleotide probe reasoned from the amino acid sequence by; 
Dudek-Wojciechowska, L. Sottvup-Jensen, and S .Magnusson and others (1979) The perfect ; 
length cDNA who did the code of the Homo sapiens antithrombin IH is isolated from a L 

' Homo sapiens liver cDNA library; 
A Homo sapiens liver cDNA library is prepared with a conventional method (Maniatis et ; i. 
al.). polyA+mRNA was isolated from Homo sapiens liver, it processed with methylmercuiy , 
and 1st cDNA chain composition was carried out by reverse transcription. By the base, after 
processing, composition of the 2nd chain is made by the Klenow fragmentation of DNA ^ 
polymerase I, and is accomplished, and the duplex chain cDNA continues, is processed by 
the Klenow fragmentation of S I nuclease, EcoR I methylase, and DNA polymerase I, and 
cuts an end. Adding an EcoR I linker, EcoR I digestion removes a superfluous linker and it ; 
lets a CL4B column pass. cDNA is connected with g+10, and plate culture is packed and 
carried out by in vitro one (high frequency lysogenization agent obtained from C600hfl, Ron ;; 
Davis, and Stanford University), The screen of a total of 500,000 is carried out by 2 sets of 
oligomer prepared from the amino acid (Met-Met-Tyr-Gln-Glu-Gly) of 243 to 248, and the 
amino acid (Glu-Glu-Met-Met-Leu-Val) of 304-309. if based on the denaturation of an 
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amino acid code -- 1 set of oligonucleotides - from eight different 17-mers(es) — becoming 
— other things - .different'**** 17-mers of 16 intermediary **** [ from ]. 
Hybridization is carried out in 5XSSC(s) containing the 5microg [/ml ] denaturation salmon 
sperm DNA, 0.5%SDD, and 5XDenhart solutions. The electropositive thing of 38 
'hybridized to both probes is isolated, and a plaque is refined, and re-hybridization is carried 
out to an oligonucleotide probe, and it identifies. During progress of these experiments, • 
Homo sapiens's AT EI nucleotide sequence was announced by S.C.Bock and others (1982) 
(Bock, S.C., Wion, KL., Vehar, G.A., and Lawn.R.M.Nuc.Acids Res, 10, 81 13-8125)." ; 
Therefore, the 17-mers oligonucleotide which encloses Initiator ATG in order to isolate a 
perfect length clone (TATTCCAATGTGATAGG] was compounded and it hybridized with 
the electropositive thing of 38.) One of the electropositive objects of 13 is prepared and it is 
lamda AT DI-C3 (naming AT3-(3), it contains about 1.4 kb insert.). 
Insertion of AT HI cDNA to an expression vector The expression vector used for an AT EI 
manifestation was guided from pQ2 (drawing 2 (c)). pQ2 is digested by Pst I and 7.5KB ; i 
fragmentation is isolated from agarose gel except for Interferon cDNA. Since cDNA f or AT 
HI does not include an EcoR I part inside, it can be cut by EcoR I digestion and isolates ; 
1.4KB fragmentation from lamda AT3-C3 by agarose gel electrophoresis. It is a synthetic 

! -i " = = V: : :.V-L ! Pstl 5 ' GBCGAGCCTQ3' EcoRI ; 
adapter beforehand. : ACGTCCGCTCGGACTTAA 

EcoR I AT HI fragmentation is inserted in a ******** vector. Addition of a synthetic 
adapter phosphorizes only 5' end of 10-mer, and is attained. It leaves the 
non-phosphorylation EcoR I end at which the background of a transformant is reduced by ; 
this thing. Low-melt point point agarose gel electrophoresis extracts 7.5KB fragmentation 
after removing a superfluous adapter, and it connects with EcoR I AT DI cDNA 
fragmentation. Grunstein-Hogness using the T-four end indicator (Englund, P.T. ( 1 97 1 ), and 
J.B C, 246, 3269-3276) cDNA fragmentation which uses connection mixture for carrying 
out the transformation of Escherichia coli HB one 101 to tetracycline resistance, and carries : 
out the code of AT HI cDNA— an electropositive object is identified by screening by law 
(1975, PNAS, 72, 3961-32965). p91023AT m-C3 which obtained two clones contains AT ^ 
HI cDNA in a suitable direction about an adenovirus promoter, and p9 1023 4 AT IE-El 
contains cDNA with the opposite sense. Plasmid p9 1 023 AT HI-C3 (pAT IH-C3) (drawing 
6) is deposited with American Type Culture Collection (Rockville, Maryland) as a receipt : 
number ATCC99941 as a stock Escherichia coli-HB [101 ], andis available. 
p9 1 023- AT m-C -3 and p9 1 023- AT IH-E1 have 1.1KB deletion of the SV40 ' origin object 
for the duplicate by the PBR322 origin duplicate object for reproduction in Escherichia coli, 
the tetracycline resistence gene, and COS ape intracellular, and a pBR322 "poison" field 
(Lnsky.M. and M.Botchan (.1981), Nature, 293, 79-81). The element of activation of a 
manifestation of COS ape intracellular cDNA an adenovirus major late promoter 
(AdMLP;SV40 enhancer (SV40AVA E D fragmentation); - cDNA copy [ of the reader ■ 
divided into three of adenovirus ];:-- 5' splice site from the 2nd intron of the reader divided 
into three) And the hybrid intron which consists of a 3* splice site from a mouse 
immunoglobulin gene () { Kaufman, R.J., and ] [ Sharp P. A.( 1982) (Mol.Cell Biol., 2, 
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1304-1319);] They are initial field polyadenylation signal [ of SV40 ];, and an adenovirus 
VA gene. The direction of 1.4Kb cDNA which carries out the code of the Homo sapiens 
antithrombin III was shown. p9 1023- AT TIJ-C3 contains AT DIKcDNA in the suitable 
direction to the imprint from AdMLP. 

COS cell manifestation As indicated in the example 1, p9 1023- AT III-C3 and p91023-AT 
DI-E1 were introduced with DEAE-dextran initiation transfection to COS ape intracellular. 
24 hours after carrying out transfection, a cell is washed by the non-blood serum Dulbecco 
amelioration Eagle culture medium, and a conditional culture medium is extracted for the 
radioimmunoassay which uses the rabbit **-Homo sapiens antithrombin TH (and it could 
depend) after 24:00. [ Robert Rosenberg and ] Or the indicator Of the cell is carried out by 
35S methionine (1 mCi/ml) 48 hours after transfection for 4 hours. A conditional culture 
medium is extracted, and as indicated in the example l, a cell extract is prepared for 
immunoprecipitation and SDS-gel electrophoresis. The assay result of AT EI in the COS cell 
conditional culture medium which transfected was shown in Table 2. 

" m 2 

CHO-DIKX B,, .021nM 
CH0-Bi-1.0neo 5.2nM 
CH0-Ai-5.0neo 4.5nM 

P91023-ATI-E, .018nM 
P91023-AT1-C3 1.92nM 



Magnification of a AT HI cDNA gene with a dihydf of olate reductase (DHFR) gene The 
Chinese hamster ovary cell (CHO) cell which lacked DHFR is indicated by PNAS, 77, and ; • ; 
4216-4220 (1982) by Urlaub and Chain. Plasmid p9 1023- AT III-C3, pSV2Neo (Southern, ; 
P. and P.Berg, 1982, J.Mol.Appl.Genet., 1,327-341), and pAdD26SVpA (3) () [ Kaufman, j : 
[ R.J.] And Sharp, P.A.Mol.Cell Biol., (1982), 2 and 1304-1319 are mixed together : ; 
(25microg p91023-AT HI-C3, 2.5microg pSV2Neo, and 2.5microg pAdD26SVpA (3)). To 1 
0.3M, the ethanol of 2.5 capacity is added and sodium acetate (pH4.5) is settled. It leaves 
and is air-dry, it re-suspends in 2XHEBSS(s) (.5ml) (Chu and Sharp Gene, 13, 197-202 
(1981)) as indicated by J.MoLBiol and 150:601-621 (1982) by Kaufman, and Sharp and 
others, and DNA which precipitated is .25M CaC12 (.). It mixes with 5ml violently. 
The ink bait of the calcium-phosphoric-acid-DNA precipitate is carried out at a room 
temperature for 30 minutes. Except for the culture medium of CHO DUKX-B(it is 24 hours 
before TORAINSUFUE cushion) I cell which carried out subculture beforehand, 
DNA-calcium phosphoric-acid precipitate is added into the cell of a single group with 5x105 
cell / 10cm pan. The alpha culture medium (Flow Labs) which contains smallness fetal calf 
serum 10 5ml% after a 30-minute incubation is supplied at a room temperature, and a cell is 
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incubated at 37 degrees for 4.5 hours. The 2ml alpha culture medium which contains 
glycerol 10% during 3 minutes at a room temperature (24 degrees C) except for a culture 
medium from the monolayer of a cell is added, the cell after removal is washed, and seeding 
is carried out to a calf embryo blood serum and the alpha culture medium which contains 
1 Omicrog [/ml ] thymidine, an adenosine, a deoxyadenosine, penicillin, and streptomycin : 
respectively 10%. NUKUREO sides are lacked for a two days after cell including dialysis 
smallness fetal calf serum, penicillin, and streptomycin 10%, and subculture is carried out by 
1:15 to the alpha culture medium containing G4 18 [ lmg //ml i] (GIBCO). Seeding of the 
four to five days after cell is again carried out to the same selective medium (a NUKUREO 
side is lacked). Subculture is carried out to a selective medium and a ten to 12 days after 
colony appears. • ; 

Pool a colony (about 20) from each pan, the concentration of methotrexate is made to 
increase except for the coexistence of G41 8 for maintaining the selectivity of sPV2Neo, and 
it increases. However, maintenance of pS^^^^ to magnification of an: 

AT HI cDNA gene. Even if it authorizes the pool of the beginning of a transformant by both 
SDD-polyacrylamide gel electrophoresis 

35S-methionine indicator, and immunoprecipitation of a conditio medium, it does 

not show AT III activity .however, 0. — AT III can observe after the selection in 02, 0.1, and 
l.OmicroM methotrexate content cultiire medium by both approaches (Table 1); A clone : 
stock is henceforth obtained by dilution plaiting. AT ffi in COS and a CHO cell is; 

activity because of the capacity combined to die thro^ that association ; ; 

under heparin existence is promoted. 

example cDNA which carries out the code of the 5 tissue plasminogen activators (Homo 
sapiens) the conventional method which used ^ 

much before — therefore, the cDNA gene which carries out the code of Homo sapiens tPA : ; 
by reverse transcription was obtained from mRNA isolated from the Bowes melanoma cell. 
tPA protein is isolated from a Bowes melanoma cell strain (more nearly available than Dr. 
Rifken (New York University)). The protein with which amino acid sequence analysis was 
found out from the Bowes melanoma cell to the conditional culture medium shows two ; ; 
things clearly included for a different **** amino terminal, and one amino terminal contains 
many three amino acid from other things. These two anuno tenninals are called a glycine i ri 
N-end 

(Gly-Ala-Arg-Ser-Tyr^ 
and a serine N-end 

(Ser-Tyr-Gln-Val-ne-Cys-Arg-Asp-Gin-L^ 

Messenger RNA is isolated from a Bowes melanoma cell, and it is used as mold for ; 
composition of cDNA as generally known for this field. cDN A is copied and a duplex chain ; 
is produced. A tetracy cUne * * * * plasmid vector is introduced by tailing or the synthetic - 
linker in the single polymer which this field is sufficient as and is known. The i 
transformation of the library (each clone contains the pecuhar cDNA copy of the mRNA 
kind which exists in a Bowes melanoma cell) of the plasmid which cloned is carried out by / 
the vector, Escherichia coli is prepared, and an antibiotic resistance Escherichia coli cell is 
chosen. ■• ■ ./ [ - 

The plasmid in the cDNA library containing cDNA which carries out the code of a part of 
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tPA at least is identified by standard Grunstein and the Hogness screening procedure (72 
Grunstein etaL, 1975, PNAS, 3961). In this approach, the capacity to the probe which fixed 
and carried out the radioactive indicator of the DNA to the mold of a single chain hybridized 
or combined is screened. Such a probe is a short DNA oligonucleotide with the array which 
is in agreement with some [ small ] amino acid sequences of tPA protein. The amino acid 
sequence of the amino acid of 15-20 is used from the amino terminal of tPA (shown in 
drawing 7). Since the code of some of these amino acid is carried out by one or more 
nucleotide codons [ three ], the 17-mer probe covering all possibility is pooled with the 
following conventional methods. It carries out the screen of the cDNA library by the 
approach of Grunstein and Hopness until it is observed that the clone in a library hybridizes ; 
to a probe after that. Partial dideoxy which determines the upper array of a primer It checks 
that the clone is carrying out the code of a part of tPA by the usual approach learned as : : 
primer expanding (Wallace et aL, Nuc.Acids Res., 93647-3656 (1981)). It is proved [ this ] 
that a clone contains the codon corresponding to the N-terminal-amino-acid array of tPA. 
icDNA by which existence was observed in the clone is isolated from a plasmid, carries out a 
radioactive indicator, and is used as a probe which identifies the fragmentation of tPA cDNA 
which the others observed all oyer a cDN A library overlapped one by one. This process is ; 
continued until the fragmentation which carries out the code of the parts of non-translating [ 
mature tPA protein and ] 5' and 3' field together (excepting the array which the duplex 
overlapped) is identified. 
The cDNA clone which czuiies bm 

perfect coding sequence of tPA together was obtained. It was isolated from the library which 
attached the cDNA clone saml and the linker with S20 [ unsymmetrical J: This library inserts 
in a suitable vector cDN A which produced with the following conventional methods 
(Maniatis et al., the guide for a molecular-cloning-experiment, Cold Spring Harbor 
Laboratories, Cold Harbor, NY ( 1 982)), namely, connected cDN A from the Bowes cell 
mRNA with the Sal I linker by the EcoR I linker and under 5' under by 3', and connectedit;: ; ; 
The cDNA clone Edl was isolated from the GC-TERUDQ cDNA library (Maniatis et al., r 'l 
said reference). Drawing 8 a is illustrating the cDNA clone Saml which consists of a group 
which overlaps partially, and S20 and Edl ranging over a tPA perfect code array.;: ; 
The technique used for combining a single coding sequence together from three 
fragmentation was typically shown in drawing 8 b and 8c and 8d. Drawing 8 b is used for ; p : i 
receiving fragmentation, mid is illustrating the configuration of the plasmid for the duplicate 
of a perfect cDNA gene. The configuration of a plasmid YIp5 is indicated by Gene, 8, and 
1 7-24 ;( 1979) by Botstein and others. 2u yeast plasmid is a commercial item. Directions "+" : 
show llie restriction enzyme part in a plasmid. The processing by the restriction enzyme; ; 
and/or the Klenow fragmentation ("Klenow M is often called henceforth) of DNA polymerase ; 
I is shown under the name of the degree of an arrow head. These enzymes are commercial : 
items. Ordinary enzyme reaction conditions are used. Note that the DNA array which is not 
hydroly zed by connection of the digestive product of a certain kind of restriction enzyme 
with other restriction enzymes is made. For example, a Hpa I part disappears with the 
configuration of YOp4 plasmid. Drawing 8 c and 8d of configurations of the plasmid 
containing the perfect length cDN A clone from three cDNA fragmentation identified in the 
library are illustrated. In drawing 8 (c), a plasmid YOp4 is cut by Xba I, an end is made 
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smooth by Klenow and a straight-line-like plasmid is again cut by EcoR I. The tPA cDNA 
fragmentation (please refer to the Sal I part enclosed with the frame of - drawing 7 
containing a part for non-translating 5* end) containing 5' end of a gene is isolated from the 
plasmid by the digestive Klenow processing by Sal I, and digestion by EcoR L a line — 
although Y0p4 and the tPA cDNA5 f fragmentation Saml are connected and a plasmid 1901 
is formed, a Sal I part is formed of connection of Xba I and a Sal I part in that case. A 
plasmid 1901 is connected with Escherichia coli, and the screen of the AMUPISHIRIN 
resistance is carried out. 

A plasmid 1901 is processed as shown in drawing 8 b, and it connects with 3 ! fragmentation 
(Edl) (it obtains by Bgl II, Klenow, and EcoR I processing in order of the plasmid) of tPA 
cDNA. A Bgl II part (drawing 7 surrounded and showed by the frame) is broken by 
connection to the Cla I digest of a plasmid 1901 . If the 1st thing which the Pst I-Bgl II and W 
EcoR I-Pst I secondary fragmentation of tPA cDNA throws away is why, it is a non-coding 
region, the 2nd thing is for the field which overlapped the 3rd fragmentation S20 (drawing 8 
c), and the array thrown away by S20 is supplied. Obtaining a plasmid Jl 18 according to 
these processes, it is made to reproduce in Escherichia coli and carries out the- screen of the 
ampicillin resistance.:: 

A plasmid Jl 18 is cut by EcoR I, and it connects with the tPA cDNA fragmentation S20 of 
the center shown in drawing 8 c. The suitable direction of S20 fragmentation in J205 is 
checked by unsymmetrical endonuclease digestion generally known for this field; ; 
As Homo sapiens's tPA array announced before differs from the number of nucleotides and 
this tPA cDNA gene was shown in drawing 7, one amino acid is permuted. 
: Example Configuration of 6 transformation vector pLDSG The start plasmid of this example : 
is known as pAdD26SVpA (3), ^d (Kaufman et al., M 

(1982). Ithas the structure indicated to drawing 9 a. When it describes briefly , this plasmid ; 
contains the mouse dihydrofolate reductase (DHFR) cDNA gene under the transcriptional 
control of an adenovirus 2 (Ad2) major late promoter. 5 f splice site is included by 
Adenovirus DNA, and 5' splice site guided from the immunoglobulin gene exists between an; 
Ad2 major late promoter and a DHFR coding sequence. The initial polyadenylation part of 
SW40 exists in the lower stream of a river of a DHFR coding sequence. pBR3 22 array 
(Lnsky, M. and Batchari, M.1981, Nature (London), 293, 79-81) in which the procaryote ;•: 
flare part of pAdD26SVpA (3) is from pSVOd (Meibh,;P., Parker, V ■ 
Maniatis, T. 1981, Cell, 27,279-288), and checking the duplicate of a mammals cell is known 
is -not included::'.-- I'M.A '\^'\^p;2%}] : : : ;;. : V '■■^■y^r • 

pAdD26SVpA (3) is changed into a plasmid pCVSVL2 at the 1st process shown in drawing 
9 a. SV40DNA is digested by AAva ll, and a Xho I linker is connected with the 
fragmentation, it digests by Xho I, cleavage of the Xho I part is carried out, large (D) 
fragmentation is isolated to the 4th by gel electrophoresis, and the Ava II D fragmentation of 
SV40 is obtained. As shown in the 1st process, D fragmentation which combined the linker 
is inserted, and the single direct repeat of an SV40 enhancer is obtained. This is the result of 
proportioning Xho-I linker joint D fragmentation in the amount of pAdD26S VpA (3) at the 
time of connection, the direction of the SV40D fragmentation in pCDSVL2 ~ an adenovirus 
major late promoter — like - an SV40 late promoter - the same direction— it is intermediary 
**** profit. 
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pCVSVL2 is changed into a plasmid pB 2L2 according to 3 process processes planned so 
that it might agree for splicing in the J205tPA gene from an example 5. By Pst I (the line 
from which only one Pst I part was cut — that to which enzyme activity fell so that the subset 
of a plasmid could be obtained is used), partial digestion of one of the two Pst I parts in 
pCYSVL2 is carried out, and it carries out [ 1st ] deletion. It processes and connects by 
Klenow, a plasmid is re-cyclized, the transformation of the Escherichia coli is carried out, 
and the deletion of a Pst I part located in 3' of an SV40 polyadenylation array is screened. 
A plasmid is digested by Bgl II, it processes and connects [ 2nd ] by Klenow, and that by 
which the Bgl II part (3' splice site of drawing 3 a) of the immunoglobulin intron of an 
Escherichia coli transformant colony was destroyed is screened.: : 
A Pst I part is changed [ 3rd ] into a Bgl II part by connection of digestion by Pst I, Klenow 
processing, and a Bgl II linker, and digestion by superfluous (100 units / mugDNA) Bgl H. 
the line to produce ~ DNA is isolated by the gel electrophoresis in the low melting 
temperature agarose (1.2%) gel in the tris-acetic-acid buffer solution. This DNA is Inn. It 
; connects at 24 degrees with lmicrog [/ml ] concentration by the vitro, and Escherichia coli 
HB one 101 is used for transfecting (please refer to said reference of Hanatis and others). 
The colony of tetracycline resistance is grown up, DNA is prepared, Bgl II and Pvu II 
digestion analyze existence of the Bgl II part of 5' end of DHFR cDNA, and it digests by Pst 
I. DNA preparation on a lot of scales carried out ****** operation of the DNA twice by 
CsCl with a string. 

pJ205 from an example 5 was digested by Hind III and Sal I, it processed by Klenow, and 
the BamH I linker was connected. : 

DNA to generate performs a phenol extract, extracts it under chloroform, adds the ethanol of 
2.5 ** to 0.3M (pH4.5), and carries out ethanol precipitate of the sodium acetate. Centrifugal 
separation recovers DNA and a pellet is dried. A pellet is re-suspended, and in order to cut a : 
BamH I linker, it digests by BamH I (100 units / DNAmug). A digest is applied to agarose 
gel and a 2. lkb band is identified. Bands are collected, the buffer solution of an amount - 
lOmM tris HC1 (pH7.4) and ImM EDTA are included - is added, it heats .for 15 minutes at 
68 degrees, and DNA is obtained. A phenol extract is carried out (2X), the chloroform 
extraction of the DNA is carried put (2X), and ethanol precipitate is carried out by the 
addition to 0.3M of sodium acetate (pH4.5), and addition of the ethanol of 2.5 **. 
As illustrated to drawing 9 b, a vector pB 2L2 is digested by Bgl II, it processes by the cow ; 
alkaline phosphatase, a phenol (2X) and chloroform (2X) extract, and ethanol precipitate is 
carried out by addition of the ethanol of NaOAc (pH4.5) to 0.3M, and 2.5 **. This DNA that 
precipitated is connected with the 2. lkb fragmentation which combined the BamH I linker ; 
from pJ205. Connection DNA is used for the transformation of Escherichia coli HB one : 
101. the colony of tetracycline resistance — Grunstein-Hogness — it screens using specific 
32P indicator probe to tPAcDNA by law. J205 is digested by Hind HI and Sal I, an indicator 
is carried out by T-four DNA polymerase using the 32P-alpha dcTP, and a probe is 
produced. DNA is prepared from an electropositive hybrid clone and existence of tPA 
cDNA is screened by separate restriction enzyme digestion using Hind HI, Pvu n, and Sac I. 
Not only existence of tPA cDNA but the direction of cDNA to the promotor in a vector is 
shown by these digestion. pLDSG is a plasmid containing tPA of a suitable direction. 
Exampile 7 is transfection and magnification. You mix Plasmid pLDSG, and pAdD26S VpA 
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(3) and (an example 6) together (50microg pLDSG and 0.5microg pAdD26SVpA (3)), and 
make it precipitate by addition of the ethanol of NaOAc (pH4.5) to 0.3M, and 2.5 **. It 
leaves and is air-dry, and Precipitate DNA is violently mixed with 0.25MCaCl(s)2 (0.5ml) as 
it re-suspends in 2xHEBSS (0.5ml) (Chn and Sharp Gene, 13,197-202 (1981)) and is 
indicated by J.Mol.Biol. and 150,601-621 (1982) by Kaufman and Sharp. 
calcium-phosphoric-acid-DNA precipitate - a room temperature — for 30 minutes — the — 
**** neglect is carried out and it applies to CHO DUKX-B 1 cell (Chasin and 
Urlaub.P.N.A.S., 77, 4216-4220 (1980)). Maintenance of growth of these cells is already 
indicated (J.Mol.Biol. Kaufman and Sharp, said reference, Chasin and Urlaub said 
reference). . ; 

Subculture of the DUKX-B 1 cell is carried out with a 5x1 05/1 0cm pan 24 hours before 
transfection. Except for a culture medium, DNA-calcium phosphoric-acid precipitate is 
added into the cell of a monolayer. 5ml (Flow) of alpha culture media which contain a calf 
embryo blood serum after [ an incubation ] 10% for 30 minutes at a room temperature is 
added, and a cell incubates at 37 degrees C for 4.5 hours. Except for a culture medium, the 
2ml alpha culture medium (Row) of glycerol content is added for 3 minutes at a room 
temperature (24 degrees) 10% from the monolayer of a cell, the cell after removal is washed, 
and seeding is carried out to a calf embryo blood serum and the alpha culture medium which ; 
contains lOmicrog [/ml ] thymidine, an adenosine, a deoxy adenosine, penicillin, and 
streptomycin respectively 10%. Two days after, although a dialysis calf embryo blood serum, 
penicillin, and streptomycin are included 10%, subculture is carried out to the alpha culture 
medium lacking in a NUKUREO side by 1:15. Seeding of the four to five days after cell is 
again carried out to the same selective medium (a NUKUREO side is lacked). 
Subculture of the colony which appeared ten to 12 days after is carried out to a selective; : 
medium. Two graphs, methotrexate (MTX) selection and magnification, were pursued. By 
the 1st graph shown in the 3rd bottom, the single independent cloning transf ormant is 
isolated based on incorporation of foreign DNA (selector genes), and each clone is 
continuously increased under the -condition to which product gene expression is made to • 
increase (namely, growth to which the concentration of methotrexate is increased [ make ]). r ; 
By the 2nd graph, the pool of a transformant where many became independent based on 
incorporation of foreign DNA (selector genes) is isolated, and it increases under the 
condition to which product gene expression is made to increase (namely, growth to which 
the concentration of methotrexate is increased [ make ]). Each clone is isolated from an 
ensemble and product gene expression is analyzed. The clone which shows the highest level 
of product gene expression is again grown up under the condition which a product 
manifestation increases further (that is, the concentration of the methotrexate in a culture 
culture medium is made to increase, and it acts as a chief of the shop). 
The ****** result was shown in the graph 1 in Table 4. Each clone which can grow by the 
alpha culture medium without a NUKUREO side is chosen and increased, and tPA activity is 
authorized. Activity was recorded on the CT A mm unit / cell / day, i.e., mU / cell / day. . (see 
the following). The clone which shows tPA activity continued and was chosen in the 
continuous resistance to 0.02microMMTX, 0. ImicroMMTX, and 0.5microMMTX. 
For clone 4C1, under MTX selection, the increment in tPA activity is inside ****. However, 
if bottom of MTX absent 4C1 is cultivated and a subclone (H3B and B10A) is generated, 
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they will amplify the case where it chooses in MTX resistance, and will discover tPA of a 
high level. It does not desire to restrict the approach here to a specific assumption, but this is 
considered to be the result of separation of the DHFR gene which has not been connected 
with tPA in the twin DNA from 4C1 transformant from the first. The subclone containing 
the single DHFR gene connected with the tPA gene amplifies DHFR and a tPA gene 
together with these clones by MTX selection. 
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The result depended oil a path 2 is shown in Table 5. The pool with about 300 colony ; 
obtained by the subculture by selection in the culture medium wMch does not contain a : : 
nucleoside was prepared (colony from a selection plate). Therefore, these transf ormants 
chose these txansformants as the SE 

O.OSmicroM MTX. the culture in the inside of the culture medium in which the transformant 
bj/ which origin was pooled contains 0, 0.02, ^ respectively OJ ^- ; ^ ] 

although the tPA activity of 03, 0.9, and a 1.9mU(s) / cell / day was acquired, each clone in 
an ensemble discovered tP A in the amount shown in Table 5 . For £acti clone , tPA ; 
manifestation level is ******** at 50 ** of the range of 0.2mU(s) / cell / day to 10mU(s) / 
cell / day. in order that this path may identify promptly the clone wh^^ discovers extensive • 
tPA activity ****^* Probably^ the path 1 of make [ combining a path 2 / more / the ; 



29 of 37 



4/15/05 9:24 AM 



JP,2648301,B [DETAILED DESC 



RIP^i 



ON] 



http://www4jpdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



0.03 



0.9 



0.05/xy m+wiwinj: 



0.05/zM m^co^n-^ 
#3 

4 

5 

9 
12 
13 
16 
18 
20 



1.9 



4.25 
7.0 
1.6 
3.5 
6.25 
1.55 
0.2 
0.3 
10.0 



Monitor of a tPA manifestation The susceptibility assay about existence of tPA which acts as 
the monitor of the tPA carried out the catalyst of the inversion to the plasmin of the 
plasminogen under existence of a fibrin. Plasmin is detected by emission of the 1 251-fibrin 
fragmentation from the 1 251-fibrin currently fixed to the plastics plate (therefore, detected by 
decomposition of J.Biol.Cbem.251 5694-5702 (1976) or coloring matter sexuparaous 
substrates, such as Stricklond, (Biochemie(s) 61,403-471 (1979), such as Drapir.)). A 
suitable coloring matter sexuparaous substrate (called S2251) is obtained from Kabi 
(Diagnostics, mc.Greehwhicb.CT). These assays are well known by this contractor and are 
mentioned by the above Drapier, such as Above Astrup, etc. tPA activity rinsed the plate 
(4x105 cell / 10cm: plate) which has a cell by 5ml of serum free media, and, therefore, it was : 
measured by adding 4ml of serum free media subsequently. The cell was incubated at 37 
degrees C for 20 hours, and the sample in a temper culture medium was taken out to assay. 
Measurement of activity was expressed with the unit of mU / cell / day. By the assay under 
such conditions, Bowes melanoma cell Rhine produced 0.02mU(s) / cell / day. Homo 
sapiens's tPA specific activity is 100,000 units / mg, and is ******. A 1251-fibrin or the 
catabolic rate of S2251 is directly correlated with the amount of tPA(s) which carried out the 
catalyst of the inversion to plasmin from plasminogen. The sample of the temper culture 
medium from the cell into which the tPA manifestation is missing produces only the 
background which can be disregarded in these assays. This background that can be 
disregarded is based on the protease which is not the activated fibrin. Because, the 
background in coloring matter sexuparaous substrate assay is for therefore not changing 
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from ****** assay to removal of a fibrin. In contrast, the activity from tPA sexuparaous 
CHO cell Rhine shows the fibrin activation which is like therefore being shown in the 
Bowes melanoma tPA extremely. Therefore, it is obtained by that the quantum of tPA 
activity compares with the standard curve which uses urokinase (Leo Pharmaceuticals. 
Belgium). The unit (CTA; thrombolytic agent committee) of activity is defined by 
comparing with the WHO correlation sample of urokinase. 

composition of tPA - single — an increase — a cell (2x106 / 10cm) is twice washed by the 
culture medium which does not contain a 5cm methionine, and it acts as a monitor by adding 
1ml of culture media which do not contain the usual methionine including lmQ35S 
methionine. They are Staphylococcus, incubating a cell at 37 degrees C for 4 hours, and 
using a temper culture medium as immunoadsorbent. It authorized by carrying out immunity 
precipitation with **-Homo sapiens tP A of a rabbit using AUREUSU. ; 
According to the result obtained by carrying out gel electrophoresis of all the labeled 
proteins that were secreted from KORONH3B, the only big difference in the secretory T 
protein between the original H3B subclone increased in the culture medium which does not 
contain a nucleoside, and H3 B cell chosen about the growth in 0. ImicroM MTX i s 
existence of the powerful band which migrates to 67,000dalton. This band carries out 
immunity precipitation specifically with the * * -Homo sapiens tPA antibody of a rabbit, and 
is ******(ed) with tPA similarly prepared from Bowes melanoma cell Rhine. It is shown! 
that Homo sapiens's tP A manifestation ****** these results ten times at the time of selection 
of the H3B clone which has resistance in 0. ImicroM MTX: ; 

Example Reclamation of 8 contiguity RINKUTO vector This example explains reclamation 
of the transformation vector which combined the halt codon of tPA the initiation codon of 
DHFR, and directly. This removes tP A3' and a DHFRS'untranslation region from pLDSG 
developed in the example 6. This example is based on use of the DNA oligonucleotide for; 
carrying out the priming of the DNA synthesis from a Ml 3 phage tempeh rate ( "Method in '.'} 
Enzymology Yol.l00:468-509, such as 209:1396^ 
■Refer to Fig. 10. 

It was decomposed by BamH I and, therefore, pLDSG isolated 4.5kb fragmentation to gel 
electrophoresis. This field includes most non-pBR322 fields of pLDSG. Phage M13 mP8 is 
decomposed by BamHl. Subsequently, tiie straight-line-ized phage is combined with the 
4.5kb fragmentation of pLDSG, and Ml 3 reclamation object is used for the transformation ; 
of a host bacterium (JM103). A plaque is screened by the approach of 196 (1980) of 
Benton-Davis using the probe which carried out the indicator by 32P united with a tPA gene. 
The just united clone is increased and a replicative form DNA is produced. The well-known 
technique using the decomposition (BamHl, EcoRl, and Pvu II) by restriction endonuclease 
can determine the direction of the right of a tPA gene. 

Phage DNA is isolated from the plaque which shows the direction of the right. This single 
stranded DNA can use the field of the phage which should be removed with the synthetic 
primer which constructs a bridge/intermediary **** to which the function of a primer is 
united with DNA which is the removal field of 5' and 3 ! , and a location therefore comes for 
this - DNA which is not desirable is loop-formation-ized and it prevents that such DNA acts 
as a tempeh rate in a next primer extension process. In Fig. 10, the correspondence location 
in 5' of a primer, three ends, and M13-LDSG is named B and A, respectively. 
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A primer is tPA gene-TAA-ATG [ in / therefore it is made by chemosynthesis and / the 
amino terminus of DHFR-3' ]. - It consists of nine translated nucleotides of the 5-end of 
nine translated nucleotides following this. 

Phage DNA and a primer are mixed and, therefore, a primer is extended by T4 DNA ligase 
and the Klenow fragmentation of DNA polymerase I. Generally this is explained in 
reference, such as Zoller(s), such as Above Wallace. It is used for a product carrying out the 
transformation of JM 103. The replicative form phage DNA from a plaque is united with a 
32P-labeling primer, it is checked as a dideoxy nucleotide sequence which therefore 
removed to Sanger the field which is not desirable (Proc.Natl.Acad.Sci.74pp(s) 5463-5467 
(1977), such as Sanger), and this is decomposed by BamHl, and tPA gene content 
fragmentation is isolated by electrophoresis. It dissociates from gel and this fragmentation is 
combined with 2.5kb BamHl fragmentation of pLDSG obtained by the BamHl 
aforementioned decomposition. A joint product is used for the transformation of E Coli ; 
HB101, identifies a tetracycline resistance clone, and makes and specifies plasmid DNA- 2. 
The direction of 5kb and 4.5kb fragmentation identifies a right plasmid as pLDSGL. 
This plasmid can be used instead of pLDSG and pAdD26SVpA (3) as a RINKUTO vector 
in an example 7. 

Example 9 pLDSG is decomposed by BamHl, and as shown in Fig. 10, a 4.5kb flag noodle 



is isolated. With the 2.5kb fragmentation by 
removed on parenchyma. :pAdD26SVpA (3) 



BamHl decomposition, all pBR322 fields are 
is decomposed similarly. It is used for tPA and 
DHFR gene content fragmentation carrying out the transformation of the CHO cell, as ! 
pLDSG and p AdD26S Vp A (3) are shown in an example 7. 

Example Vector containing 10 adenovirus TORIPA tight reader and VA gene The approach 
of this example is explained in Fig. 1 1. In order to develop a vector including an adenovirus 
TORIPA tight reader, pB 2L2 is left, this is cleft by Pvu H, and a linear molecule; is created.; 
Subsequently, pJAW43 (Zain etc. decomposes 16,851 (1979) by Xhol, and is processed by 
Klenow, and it decomposes by Pvu H, and also 138 ibase-pair fragmentation is isolated by 
the electrophoresis (6%[ in a tris borate buffer ]; Maniatis ( 1 982) etc.) by acrylamide.) ; : 
Subsequently to the Pvii II decomposition pB 2L2, 1 38bp fragmentation is combined, the 
probe which is used for carrying out a transformati in EColi, is 

labeled by 32P, and unites a joint product to 140 base-pair fragmentation — using — 
Grunstein-Hogness — it screens by law. It examines whether it is 5 f of the 138 base pair ; ; 
DNA which creates DNA from the just united colony and by which the reproduced Pvu H 
site was specifically inserted in the after [ the 2nd and 3rd adenovirus ] reader, or it is 3 f . 138 
base pairs will be inserted in 5 ! side in the direction of the right of a Pvu II site. This plasmid 
names it pB2L2]-TPL; 

In order to insert an adenovirus related (VA) gene in pB2L2-TPL, the 1st is decomposed by 
adenovirus type 2DNAHind EH. E fragmentation is isolated after the gel electrophoresis by 
the well-known approach. This fragmentation is processed by Klenow and it decomposes by 
Hpa I, and it is made to combine with an EcoR I linker (common target), and decomposes by 
EcoR I, and a 1.3kb band is separated from agarose gel. This fragmentation is combined 
with the EcoR I site of pB2L2-TPL **** decomposed [ EcoR I ]. E Screen a colony by filter 
fusion to a DNA probe specific in VA gene after selection by the transformation and 
tetracycline resistance of Coli HB 101 . DNA is created from the just united clone and it 
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specifies by restriction endonuclease decomposition. A generation plasmid is decomposed by 
pB2L2-TPLV. This is replaced with pB 2L2 of an example 6, and is used suitably, 
Qualification pLDSG is generated and this product is used with pAdD26SVpA (3) in the 
approach of an example 7. 

Example Reclamation of the vector containing 1 1 immunoglobulin enhancer This Vector 
pSer is described to be ("CelT33:717-728, such as Gillies (1983)) is an induction object of 
pSV2GPT from which the SV40 enhancer is removed (Sphl from Pvu II, base pairs 
64-270). Refer to n Scieuce"209: 1422- 1427 (1980) for Mulligan etc. This DNA is coding the : 
resistance over a mycophenolic acid, when a cell is increased under existence of a xanthin 
and hypoxanthine. lkb fragmentation containing the immunoglobulin enhancer guided from 
the constant region of a mouse immunoglobulin was inserted in the EcoR I site of pSer, and 
pSerx 2/3 was guided. 

This vector has one BamHl site. This is decomposed by BamHl, and it processes by basic • 
phospho TAZE, and, subsequently to the fragmentation of pLDSG, joins together. 
Therefore, this fragmentation is made by the decomposition by BamHl, and separation of 
big (4.5kb) fragmentation, as shown in an example 8. an intersection [ as opposed to / it is 
used for combined DNA carrying out the transformation of Ecoli HB101 therefore chosen as 
ampicillin resistance, and / a 32P labeling tPA probe in a colony ] - existence of the tPA 
gene depended coarsely — therefore -- Grunstein-Hogness — it screens by law. This probe 
can decompose J205 by HindHI and Sal I, and can make it by labeling by T-four DNA 
polymerase at this NDA under existence of dTTP and dATP which do not contain 32 
P-alpha-dCTP and radioisotope, and dGTP. The just crossed clone is increased and plasmids 
are collected, the - 12alpha Fig. explains this vector (p7B 1). this DNA - Sandri-Goldin of ; ; 
protoplast fusion — it is introduced into myeloma cell J558L which is explained to said : i 
GilUes which is the strange method of law. fusion hours [ 36 hours ] after a protoplast and a 
cell — a 5mg [/ml ] mycophenolic acid and a 250microg [/ml ] xanthin - it increased in the 
culture medium which wears and contains 15mg [/ml ] hypoxanthine, and the cell which : 
incorporated plasmid DNA was chosen. One clone: isolated by this approach discovered tPA i 
iat:a rate of 0;05mU(s) / cell / day. Other sititable patent cells are ATCC CRL1580 or other 
non-secretory myelomaicell strains. ; 

Example Reclamation of the vector activated in 12 imprints Transition activity imprint !| 
nature activator El A is used with a vector including initial field of adenovirus 2 promotor. 
pCVSVL is indicated by M MoLCel.Bior 2 (1 1) 1304-1319 (1982), such as Kanfman; 
pCVSVL is decomposed by Bal, and it processes by Klenow, combines with a Xhol linker i 
(having-two-incomes target), decomposes by Xhol, and decomposes by EcoRl, and 4.2kb ; 
fragmentation is isolated by gel electrophoresis.;; 

Adenovirus 2DNA is decomposed by EcoR 1, and EcoR IF fragmentation (map units 
70.7-75.9) is collected. F fragmentation was decomposed by Xhol, and E2 promotor 
subfragmentation was isolated by gel electrophoresis. This subfragmentation has EcoRl and ; 
Xhol sticky end, and is combined with EcoRl and less than one Xho of the 4.2kb , 
fragmentation of pCVSVL obtained above. It is used for the plasmid obtained carrying out ; 
the transformation of the bacteria. The clones crossed to labeling E2 probe are collected as 
pE 2-7. pE 2-7 is a DHFR cDNA gene using the initial field promotor of adenovirus. 
Therefore, reclamation of pE 2-7 is given to the approach of R.Kingston and P.Sharp. Refer 
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to Mol.Cell Biol., Vol.4, and pp 1970-1977 (1984). 

Partial decomposition is carried out by Pstl, and it is processed by Klenow, and is combined 
with a Bgl II linker, and pE 2-7 is decomposed by Bgl H. Therefore, the tPA gene from 
pJ205 (the 9b Fig.) can be inserted in this with a conventional method at pE 2-7. 
a part of pJ205 with a tPA gene — the - as shown in 9b Fig., it excises from pJ205, and a ; 
BamHl **** end is combined with the Bgi n adhesion end of pE 2-7, and plasmid pE2-7PA 
shown in the 12th (b) Fig. is obtained. pE2-7PA is a tPA gene using initial field of 
adenovirus 2 promoter. An El A gene and a promotor are obtained as Kpnl fragmentation 
(10 - 5.8 map unit) of adenovirus 2. 

A pE2-7PA, pE2-7, and El A gene vector carries out the transformation of the CHO cell as it 
is used by the mole ratio of 20: 1 :4 and is further indicated by the example 7. Thus, ■ 
0.008mU(s) / cell / product from Hinase of the tPA activity are carried out by the isolated ] /■ 
transformant. In the transformant (pE2-7P A which has pE 2-7 by the ratio of 20:1) which 
omits an El A gene and is obtained, 0.0003mU(s) / cell / day is discovered shghtiy . ■ T i 
Example Change in the cytomorphology relevant to the increment in 1 3tPA manifestation 
By the growth and selection under the optimum conditions of tP A composition, the different \ 
**** cell of a gestalt which cannot. adhere to a tissue culture pan is obtained. To the pool of 
300 transformants increased in the non-nucleoside culture medium (what currently explained 
in an example 7 and Table 4) which produces low level tPA (O.OlmU / cell / day), it is a • : 
CHO cell with the description on an even gestalt. The level of tPA increases selection which 
was explained in Table 4 about growth in MTX below 0.05microM to 0.6mU(s) / cell / day a 
****** case, and the change on a gestalt is ****** clearly. Such change is clear also in the 
clone (for example, clones 9, 12, and 20) which produces more than 1 ,2mU(s) / cell / day. V ; 
These cells do not adhere to a tissue culture pan, therefore the selection by the tPA 
manifestation of a higher level is difficult. Therefore, this was conquered by using Ihte Y 
embryoicalf blood serum which does not contain adding the aprotinin (sigma) to a culture 
medium (0.5 - 5%v/V), or plasminogen. The result of these processings is ****(ing) the ; 
toxicity by which the load's was carried out to the cell which produces tPA of a high level. 
Therefore, a non-plasminogen blood serum is obtained by making the column of : ;; 
lysine-sepharose 4B (Pharmacia manufacture) pass a blood serum so that it may be explained 
to Deutscb and Mertz"Science n (1970) pl095, ; ; 

Example Manifestation of EPO in 14COS cells The clone containing an erythropoietin 
(EPO) gene was created from the Homo sapiens embryo liver library by the gene optical 
technique. The EPO clone which names lamda HEPOFL13 has the nucleotide sequence and 
amino acid sequence which are shown in Fig. 13. 13 are inserted in the clone lamda 
HEPOFLp9 1023 (B) vector, and infected this contractor with COS-1 cell using the 
well-known gene optical technique. You made it infected with 5xl06COS-l cell by the 
DEAE-dextran method using 8micro of each g of purification plasmid DNA ("Nuc.Acids- 
Res., such as "Proc.Natl.Acad.Sci. n 78:7575-7578 (1981), Luthman(s), etc., such as 
Sompayrac, M 11 : 1 295-1 308 (1983)). The cell was washed 12 hours after, and by chloroquine 
- (O.lrhM), 37 degrees C was processed for 2 hours, and it washed again, and put to the 10ml 
culture medium which contains 10% of new-born calf serums 10% for 24 hours. This culture 
medium was changed into the 4ml serum free medium, and it collected 48 hours after; 
Therefore, the quantum was carried out to radioimmunoassay to which production of the 
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immunity activity EPO (alpha) is explained by Sherwood and Goldwasser (Blood; 
54:885-893 (1979)), and it became clear that it was 300 ng/ml. 

The p91023 (B) vector containing lamda HEPOFL13 was also infected without chloroquine 
processing with COS-1 cell, and was proliferated. [ as well as the above ] The in vitro 
bioactive of EPO is based on the colony formation assay by the embryo liver cell of the 
mouse which is the source of supply of CFU-E, or the splenic cells from phenylhydrazine 
injection MAISU are used for it. Therefore it was measured by 3H-thymidine incorporation 
assay, and the 2 U/m and 3U/ml value was acquired, respectively. Moreover, the in vivo 
bioactive of EPO was measured using the hypoxia-like mouse method or the fast rat method, 
and acquired 1 (CFU-E) and 2(3 H-Thy) U/ml of value, respectively. 
Example Manifestation of EPO in 15CHO cells (reclamation of a vector PK 1-4) 
Plasmid pSV2D HFR (Subramani etc. isolated the BamH I-Pvu II fragmentation; 
(fragmentation A) from "Mol Cell Biol" 1:854-864 (1981).) including the initial field 
promoter of SV40 who adjoins the dihydrofolic acid reductase of a mouse, an SV40 
enhancer, the small t antigen intron, and an SV40 poly adenyl array The remaining ; 
fragmentation was obtained from the vector p91023 (A) as follows. In the single Pst I site ; 
near an adenovirus promoter, carry out Pst I decomposition of p9 1 023 (A), and a plasmid is 
straight-line-ized. Subsequently, [ whether it joins together and a re-ring closure (: which 
makes a Pst I:EcoR I site to the Pst I site of a dimension 91023 (B')) is carried out to a ; 
synthetic Pst I-EcoR I converter, arid ] Or it processed by the large fragmentation of DNA ; ; 
polymerase I, and the Pst I site was eliminated, it joined together and the re-ring closure (: 
which makes an EcoR I site to the Pst I site of a dimension 91023 (B)) was carried out to the 
synthetic EcoR I Unker. Fragmentation A and fragmentation p9 1023 (B 1 ) of the p9 1023 (B) V 
origin are combined, and it is ***** * about two new plasmids . these plasmids — an EcoR 
I-Pst I site — or ****** which has either of the Pst I-EcoR I sites in the original Pst I site. 
The plasmid in which a Pst I site includes the Pst I-EcoR I site nearest to an adenovirus main 
late promoter was named p9 1 023 (C). 

The vector p9 1023 (C) was completely decomposed by Xho I, and straight-line-ized DNA 
by which the adhesion end may have been held was graduated at the end filling reaction by : 
the large fragmehtatioh of Ecoli of DNA polymerase I. The 340 bpHind HI-EcoR I ; 
fragmentation containing the S V40 enhiancer made as follows was combined with the i 
above-mentioned DNA. • 

The Hind ni-Pvu II fragmentation from SV40 containing the SV40 origin of a duplicate was 
inserted in plasmid pilac (Mai Biol Med. 1:473-488, such as Little (1983)). This pilac vector 
decomposed pilacDN A by BamH I, carried out the fill-in of the adhesion end by the large 
fragmentation of DNA polymerase I, and was produced by decomposing this DNA by Hind 
HI. Therefore, the BamH I site was reproduced to combine the obtained plasmid v 
(piSVHPlac) with a Pvu II flush end. EcoR I-Hind HI fragmentation was made from 
S VHPlac, and the plasmid pSVHPod which combined with the EcoR I-Hind IH 
fragmentation of PS VOd(s) (above Mellon etc.) containing the plasmid origin of & duplicate, 
and was obtained was chosen. The 340 bp EcoR I-Hind HI fragmentation of PSVHPod 
containing an SV40 origin / enhancer was made, and the both ends were made smooth by the 
large fragmentation of DNA polymerase I. The direction of Hind HI-EcoR II fragmentation 
is an intermediary **** plasmid [ as ] (p91023 (CO/Xho/smoothing +EcoR I/Hind III / 
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smoothing SV40 origin + enhancer) was named pES105.) with the BamH I site nearest to 
VA gene in the fragmentation. It is BamH I and Pvu n, and the plasmid pES 105 was 
decomposed by the Pvu II independent, and the Pvu II fragmentation (fragmentation C) 
which has the DNA array of the BamH I-Pvu H fragmentation (fragmentation B) containing 
an adenovirus main late promoter, a plasmid with a resistance gene (tetracycline resistance), 
and others was isolated. Fragmentation A, B, and C was combined, the obtained plasmid 
which was shown in Fig. 14 was isolated, and it was named RK 1-4. The plasmid RK 1-4 ; 
was deposited with ATCC of U.S. Maryland and Rockville as ATGC No.39940. 
Manifestation of EPO Clone DNA from a lambda HEPOFL 13 was decomposed by EcoR I, 
and the subclone of the small RI fragmentation containing an EPO gene was carried out to 
the EcoR I site of a plasmid RK 1-4. This DNA (RKFL13) was used for infecting a 
DHFR-deficit CHO cell directly (without decomposing), and was chosen and expanded as 
follows. The cell which incorporated at least one DHFR gene was chosen after the growth 
for two days excluding the nucleoside in the alpha culture medium which filled up the 
dialysis new-born calf serum 10%. After increasing [ of two weeks ] in the inside of a ; 
selective medium, except for the colony, it pooled in the group of each ten to pool 100 
colony from the original plate, and the re-plate was carried out and it increased completely in 
the alpha culture medium which does not contain a nucleoside. The culture-medium ; 
supernatant liquid from the pool increased before METOTOREKIZETO selection was i 
authorized about EPO by RIA, The subclone of the pool which showed electropositive EPO 
production is carried out immediately, it re-authorizes, and a further electropositive thing is 
: about an incremental selection (refer to Mowing). The MERITOREKIZ 

resistance colony obtained from the corresponding culture increased by RIA in existence of 
MERITOREKIZETO (mlthotrexate, 0.2 micrometers) about the pool which is negative was ; 
authorized about EPO among the pool by RIA. a positivity — ****** — the subclone of the ; 
culture of these is carried out, and the concentration of mfcso TOREKIZETO was increased 
further iand it was made to increase; : 

Therefore, it is ****** to the repetition cycle which cultivates a cell under existence of 
MTX which increased concentration for gradual meso TOREKIZETO (MTX) selection. In 
each phase, EPO was measured about the culture supernatant by RIA and in vitro bioactive. 
MTX(s) used for the increment in concentration of each phase are 0.2microM, O.lmicroM, 
and 0.5microM, .and are ******.:;;:-;: : : : , 

RKFL13DNA was inserted in CHO intracellular; by micro injection. Extent of the obtained 
EPO manifestation is shown in Table 6. 
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3H-1hy 

RIA 
3H-Thy 
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3H-1hy 
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60ng/_l 
1.8U/»l 



0.02/iH MTX 

42ng/_£ 

150ng/ai 

1.5U/sU 
90ng/sti 
5.9U/rU 

160ng/_J 



This invention was explained to the detail including the desirable mode. However, it will be 
understood by considering these indications that this contractor can perform modification 
and amelioration within the limits of this invention. ; 



[Translation done ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] Are two or more vectors which have not been combined and one of 
vectors [ them ] with the technique which carries out coincidence transfection by 
two or more vectors which are vectors containing the product gene made into the 
purpose It is the approach of carrying out the transformation of the animal cell and 
introducing a product gene. The (a) promoter, It is the 1st vector containing the 
product gene under the transcriptional control of the 1st promotor and this 1st 
promotor. This 1st vector contains the selector genes under the transcriptional 
control of the 2nd promotor depending on this 1st vector; and the (b) 
above-mentioned promoter which do not contain selector genes under 
accommodation of this 1st promotor. The above-mentioned approach of being the 
2nd vector which has not been combined and carrying out coincidence transfection 
of the animal cell using the 2nd vector which does not contain the above-mentioned 
promoter. 

[Claim 2] The method given in the 1st term of a patent claim of separating the cell 
which chose this coincidence transformed cell that is a coincidence transformed cell 
produced in this way, and may discover both product gene and selector genes, and 
was chosen by making it such from other cells. 

[Claim 3] The approach given in the 1st term of a patent claim each vector has a 
polyadenylation region on the lower stream of a river of a product gene and selector 
genes, respectively. 

[Claim 4] The approach given in the 1st term of a patent claim a product gene 
carries out the code of the tissue-type plasminogen activator. 



[Translation done.] 
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( 1 9 7 7 )3. (^S4$rf^ 4 3 9 4 4 4 8 

CBachetti P? O " Proc . Na t . Acad .S c i . * 7J, : 
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159 0-1594(1 977)3 <Ofem&$*tLZo 

* fctt*©DNAttI& !)&ttlXm&ftKfo£X& 

ft£*%£trDNAt t ^Mitfef^jfAL, 

% §g <o m m 

ftK&m<D#* * ^ - 6 DNA 




1WW61- 12288(6) 

ft SI * % m-t ^ &fe * *>* g &/fiflJ5S ft k: * A 3 

X tf^JftDNA©^ifS#{gji<*.ix*o 

#%9§K:x*U;fc\ S§gfrDNAi* i(;@^<ds6® 
K-f 6 DNA ( -f ttfc*>£j£fe£ft* )#£ 
«*BJ&rtK:i»A3*.4. *S3* DNAtt£0*r 618 
K©5B«%R-*5, *HftDNAttteJ«fc 
tt»K©ft3**J«Jn3Hi-**». 2fcttgfc><D&a 

#369JKX*U*. *igfrDNAtt^Hfcjfc/8^V * 

^tti»A**C»firtlC*A"S**i.6. JSJ&DNAttJg 

©»*%itf-f DNAT^^o *$g&DNAtt&#BJfclCX 



ftmn&&K&\*x szMKm* b tiiz&K * + * 

•J *-DNA*fcJifcj«DNA&Jb©%©T$6. 
^g^DNAo 1 t?©ffiMttl9Kft£f;fc|3?% =» - 

*fctt*H8R©a&**:ffiJ6* X 5 #C£ffift>©fcJ&~«b 
^ * -k y^ir-RNAt*S*Cf^ffl-t6ji^^«!R 
RNA^^^/fe-f6c 1 oofljfi* -f a,*#cW#© 
(VA)RNA^r KtSTfy **DNAt 
CThimmappaya b © "Cell" 3JL : 5 4 3—5 5 1 
(1981)3. t©DHA|±/hS2©#fi|RRNA©2 
©^53 (VAi I CXVA2 2>o VA DNA CD 

RNAj£flfrtt@T©fc t5^«H^T7^^ 
* -^©^ffc^^ n ^ - (major late 
promoter )©3ffl#»;-^-ffifl|fcg5#L'T\ 
tO'i- ^-K^iJ^^tf mRNA A^OfiiK^K^ 
*h^;te>*.6o VARNA ttttfSO^Tf/ 
Cr 4 raRNA ©*3g*i5I^t£*it5£ 6 [Sveosson 
i> X O" Akusjaru © " Mol . Cell Bi 0 . " 4 I 7 3 6 
- 7 4 2 ( 1 9 8 4 ) 3 o VAl i fct VA2 DNA H X C 



VA RNAKX $fiJ&lbilfci«Rtt. <&mT?S 
t 4 raRNA CD 3 gD # 'J - **-«f jgtfs*© m 

ffij fl/j DNA © 4 5 1 OOgBfBttSMIJS** b OU& 
mmrs ^£DNA*#t, e t©DNAtt88!&3ft,6 
* fcttDNA©«5£tt*<R£-f6KW*#tri*;t 
&Jt&tf» B . C©a©DNAcD^^/xf^fflV 
.£©y * =yC^ tt*flP>*tT^:'i^. toDNA'ttffl 

fcttx x +•* ^ u r - ^T^fk-f 6 

50-5000 ffi*^©»r/ird>p?/i2»^# r^?>, t 
tib<DMRft%v&Mnifc&m-:s * ~<o***: 

-f-frb ±fa (*?* u < ttv^-f ^©iKifia?^ 
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h tJbflfc ) * fctttf y 77* - u - > 3 ^gBttjftip, 
b\ £©&ff*!8r&&fttt i ?i fctt**.&J:©3! 

U^fHH^JUt #flfcfcft©$Bfl»igf«B 
DNATiflflJ&^J&ftte&'t * t t K X i? &#T£ 

jr»i*%3- r-t %• Mfsttft®-?© i o© 

*#trMAttffi£©S©#R«*^«Lfc^. t 

ft6©«ftfba?tt&^&]£*itt-fc&rc£jt<ifc 
jtfe? tra i;J>NA*nicier*3*.&&fittft < . 

(Imperiale h © " Cell " 3_5 : 1 2 7—1 3 6(1 98 3 X 
Green © "Cell" r5 : 1 3 7 — 1 4 8 (1983)} e 



RHflBl- 12288 (7) 

fb®*tt**ie> i ^T^t^ B-yfk^ 

SV40 *ffiTfitJK. ^ V ^-^^j@Tj^^^jcv 
T^y^^^^EiAjte^^^tii^, 

B*£tefb©x vjfcfia»rc£^fcRi5*cx i> 

»S« ( MA KAMA* fcttT^fcK^fflA® 
d>P?©^ < ^*»©H5jR ) ^ 3 - rt?s>«ft^tt, 

ft* x $ i&^^IS^-^A'^jg^-f a* £* ©ffiJf®$ r 
to;L•t{gffl-t a t t^sx* ffite^^tsaji 

ft £©S#»to©jfflAfirc JLiflSft.*. *&©?& 



j&jBttaFas '(WA^ttJhicjdrttH?, 

MI. K, XlfcttW). tiLttSaauq 

y 7-<b*h* ( HJttfK k «» x ei< i; 7* 

7 7- 1 - ft h V X Cf 2 * f v f'a ? y 

^xfxtx^'ffeoT -iffiAffi&l&ftft: if© y 
y 7^M dtft* vn& x C/ifo/h&fflfiJlJSE 
ftIS*). Rft*&?jft1fe-. MAftVtt'tit. ft£ 
ffia« ( WA« IgG. IgEj^xtflgM) J^XO'jf 
■ft. ft?)^ft(OiaiJSJ:JI!**6ieR%3-K 

» g "fti jg g £ gj- 

tt^XtfJ^TTv*-:* 3'#a~ Vft«ft £©<&© 



* fctt *©&&&££ ^SrS-tr-^ * - t jqB&jg- 

*rS#®^£ P>'tt t X *) it ifgfc&tt L#fc 

^?i%:^Sit?> 0 «ilttt7^^?4?v/y 
-k > - 7^'<7^y®F 7 / ^? A/ /' ; 7- 
CKemp <b © " Cell "_9_: 541(1976)D ;T7* 
= 7i CDeBatisee P? © "Mol and 

Cell Biol . n 2 (11 ) : 1 3 4 6 — 1 353(1982)}; 
Ty f ;y>'7 , T$1'-4£C Yeung b <0 J. B.C. 
2 58 : 15185(1983)3 I^MPt K " ^® 
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v ? ? 2 _ -bf (DHFR) j^lCf-r^f ? > v**t 

- * (tk> ^ot-^-^(c?)^3-Kt 
* « o g tt a jr & * "« * to *r «g k « © 5 *i * ^ * 

#^K^*^-C«>iOT» * ©ft L*i 

♦yyv h 7y^7X7-^CMulligan ^><D " Proc. 
Nat. Acad. Sci. w 78(4): 2 0 7 2 - 207 6 (1981)3 
frXV7^V/ij a-ZF'^ - * * * h 7 x ^ 7 x 
7 — - CColbere - Gar a pin h © " J .Mol.Biol . " 
150 I I-14(1981)3fc£©k«»fc©#** 

UBSit*, iS^tt^KfiHaber P> © "Somatic 
Coll Genet " ±_ \ 4 9 9—508 ( 1 982) 




!IHB3B1- 12288(8) 

se^^^w^^n^, ^<^*>*© 

$^©ft&&#&fc* rt. ^©ae^rtT©®^ 

aKE5*ttS^ftfe*©*£&TTiffl&itim* 
flat** ( *• x tf«b < tt^^feit^^ ) v& < 

36*. *fctt*©SK»fi**%tt*3BSiLfc^fi 

&j&#©&^£&£#ifflj&tt*©&0* strata 



fcf8'*-r<#T*5. fa^tf. f&«jws /ctt^tef 

*n^o»ttss©JHR«-n/xw<iifflEWo^-c* 
fctt-m^^i-ci xi^^i fc ^i^eioaoiE 

81-^ * -©*&£fc. £&4fc'Kft©#K:W£*& 



*93*iB#<Dfltj©fllT^-f Ml 3T©* V =f * > u * 
CtVt!*Lt^5. *©&£. fla;£©&£*W: 
A 5 *L6 t t /x <H£*S£3 ft *o 

t°o - 4 9 ~e^9- r ( ft v - ) * =» 

Eflltt-<^ *-^©&&**x #*©&©?g£iffl 
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^TK&S fix 4> x 

- *bo* RHAtc?tt*jftKKjlk#: 
IC x to 3 *l"CjSJ»SG«*x CfB 

RNA PS SB^tiT^t^. Uttite 

< % * fctfs^fciMfcW* ffiL (post - 

transcriptional splicing )OpT&Et£ttffl^ 

& ^ ? o tc © =* - ym «t s ^ m & ? © # it » 

t k: xotl^^ ft*©*)**?* U, tiihttfl] 
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? \s * f- r(G) ^ X CA* r 5" ^ 7* * + y >j iK 3i ^ u 

- ?<£>M&*I$£&*&'r Z>tcX>K % felt*?'*'* 
(pal indroroe ) ^ # f ft ^ # & X 0 

t < * tztt*m l 8tn& 4 3 9 9 2 16 ^IMStt 3*L 



«65. 

j^tC(rt^^7 , A(H>?!j)On fc?--C^<EU«5. 

-f * RNAtTc. Xtf«53?fcllftlj£?i|©£-C 
*^fr©^*r*ijT££o 



^$>i7. -^{EiiS^ttT 0 a -^Pj 

^X to*> x h u LX3tfc*ftK: 

Olt&TfrbTWL'ttLtoh* ] ) 7-?=u-*s'a ^ 
K^l^ttt Khoury P> <D "Cell" 3J_ : 3 13- 

3 1 4 ( 1 9 8 3 ) m m 5 tl o 
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JBfCM^^^^STi'^'f A-.* 40OX 5 ft #81 

©^ -r A^ioigji®^isttf± i < ftfeft-ri**. 

Luc iev P>© "Cell" 3L3 ! 7 0 5-7 1 6 ( 1983 ) 
fc#lll!€*lfc:V>. |B]Q© * 4 £ ilfcW 

K K t T * it <b © SB tt * & tt t -C £ 01 ft 3S fS * * 
fcfctJSftftfc?©^ * -(^^©{fcj&H^Sro 

5of?0-Hf. Kaufman © _Mol . Cell Biol . 2 
1 3 0 4—1 3 1 9 H ( 1 9 8 2 ) * ^i<iilt^. #J © 




15B8B3G1- 12288 (10) 

h *£fc*(ci3y Lt ^it7)J ^OT^/c^fSiiii:!^ 

«F»H«5ft^rtT*Side|«Cjg^«it3>Br<ifett%:» 
&^ft£*©fc^K:;3^6fr*^°^--^---K:f5 
( *4 ^*©B«|53#£. TATA & y # * 



WO&X* fctt-§&#fc>81»Ait*:£#3&£-tf;x 
trc. {E&B* 2:*efljtB?©imiatll« 
T^$>?)^°^-^-t<Z>P^%r^trDNA^^v 

^^rawfcjSft-t^ttvjim^it^. ^^feift 

p ^ ^{E&IS* )tt.*i!ltojtfc*©±«*fctt 
T«EK«A5it % *LTt v ©*jfc&tt§ttJli?ffl& 



Mft^K^ViXVUmft Gillies e>© "Cell" 
3 3 : 717— 7 28 ( 1 983 ) V#R9^it/c^ e 

^p>©^o;-=&-^ -^j&&-£tix «!> x^„ §g P>*» 

-^-t©^%Wite^^^/xUK:^^^^Lx 5 
t-tzfezvc XOX&j&ZtLt^Z X$>*-fi\ ^ 
©^©J©^Kt ^ D * -©S^W:RS5S^T4> 
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#&©$$:fl^ ,c, *--*- i ft %trt -MEjIS^ t 




»H«B61- 12288 (11) 

t ^^y^t-RNAO^^rC^ 'J T t 5 ^ u - h 

jy - RNA % ££{fc 5 ^ * © fC T *> * c 

S&jHflBS©'* J7^a^-'/a x£B<£W;X < & 
fpiT-Tt^fco 3 x * y ^ * (consensus) IsLfW 

-AAUAAA - ^ ttitf'JT^-V-fH 
y^m%ti RNA<D lOO^d^ 11 - 30^^^ 

•V J 7 y H a* 4 0 ©&#"* yctt^^^^iftfe 
^^i'^b^b^^o * 4 ^*©** 'J T w- 



*c x ftsflfti5**»p>TiftKjie'frS ^'J 7 

©I 9&#$fKDNAf&#T£*o =f* * V* 

tTlfi^^i^C^ 100 0 £&&T ) Sr&tf*© 

fl-e? Tiffin 2 0 0~600J££*Ji£O'&<» 

t fcat^ttfttftttol"*©***^*^ 



; y ^ a X©— gfl#©tt:b ft fC*f ASft 

m&*tK IOt I 1 7X^7X^ he* ft.*: AMU ft 

^ -.ttiB^<t« ii"C\^r% x < % -r^^ 
A^^igftDNA^oife^© x 5 fx^©x@rc 

t l^ X % X In o 
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m. i_ 

1. L E n - VP - Pd - S - p (A) - R J 

2. lE n - VP - Pd - p(A) - R J ; i-VP-S - p(A)-RJ 

3. GF-E Q - VP-Pd - p(A)-R -GF ; 
GF-S-p(A)-R-GF 

4. GF-EP-Pd - p{A)-GF ; L EP-S-p(A)-R J 

5. LVP-TTA- P (A)-RJ ; L Ed - VP -Pd - p(A)- R J , 
L-EP-S- p(A)-RJ 

6. lVP-TTA-p(A)-RJ ; L E n - VP - Pd - p(A) J . 
LEP - S - p(A)J 

7. LVP- TLA - p(A)- Rl ; 

GF-ITA-En - VP - Pd - p(A) - GF ; LEP - S - P (A)- R J 

8. L En-VP-I-Pd-pCA)-R-" ; LVP - S - p (A)-R-$ 

9. U TLA~ P (A)-R J ; L VP-TTA- p(Aj-R J ; 

L En - VP - I - Pd pfAJ-R-J ; L £P - S - R J . 

10. LEn-VP-I-Pd-S - TLA - p(A) - R J 

1 1. l-EP-Pd-B-S-En-ptAJ-R- 1 ; L VP -TLA- p(A)-R J 




MflGl- 12288 (12) 



13. ^TLA - VP - Pd - S - p (A) - R J 

14. GF-TLA-VP-TTA- p (A)-R-GF-E n -VP-Pd- 
I - p(A)- R - GF 

1 5. L TLA - R -J ; L VP I - Pd - p(A)- R J ; 
L E n - S - P (A)-RJ 

X -f a - ^ _ 

Ed = 

TLA -a&fc&ftgf* 

p (A) = tK y 7 7- i/--y Hygifi 

Pd = 

b => * i) * * ? u*r r& 

- = * ^ * J JL Xf- A-j*& 



r = ( %$t^9 ? ? * « 

^^, = ^7** K©x $ fcattDNAfc>9*jj5-f. 
^ ^ * - £ fig 

k * y * ^u*^ rise ^ % tc fx ^ &® -< s * - 

VomtRftk* rxKfiat&LT. £*>^tt*t*>> 
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*©DNA»?tt***l.. J*!***^*^* 01 ** 




»H«G1- 12288(13) 



pBR 3 22 **** Ftt* <©»*K«H 
Tt*o Kaufman <?©_*:£*&( I 98 2) *&RS 

(cosmid ; 77-s?WA#77-i?*^ ^ft* 



#^*-tt^7^S pSR 3 2 2©£**£&ft-C 
Luakv <b© Nature 29 3 I 7 9-8 1 ( I 9 8 1 

K-fy*i r©aa***s*6#*tt**J>* 
^ % m 

KttKMJft&tt©*flJfcT$>6o E»A9#«ttJ<» 
ttlB©x 3ftJfc«W***tfc«Bfi&fc*tr ). 

^Ut^6 o HBfett*©**^***. 



DNA<D-BSfcj2j|AK:*S6 Ci 7)iTt 6 C^-Mellon, 
V.Parker J, Gluzman , T . Maniatis © Cell 
2 7 : 2 79—288 ( 1 981 )3- Bfi90^Ste^^ 
fcJ^&fli-fcfc&K:. *©*H©£iHBfl&jflsgtt©S 

tttf^^^/i^. ttawict)*:^-Cift©&ft 
fcii DNA© r 7y^7x^73yi?x §S9l^ 
2aMrcfefc*«J&fc«©»rc5fck**« U^U. 

* 2 ft «9l h7V^7X^^3V©2 
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1 



uzman <D 

Cell 2 3 : 1 7 5-1 82 ( 1 9 8 1 ) J 0 SV40Ht1^ 

(COS 6 ) « SV 40 *V a ©££74: =r f - 

C>SV 40 DNA©ft«*tf g-f*. ^^P>«tirc^ 
JW^^O^^v^CJSV 40 t SV 40©#iMte£ 

%&trmm*?x * v t<o&m*%)m x < £#-r 

* CR • M. Myers X R . Tj i an <0 PNAS 7_7 I 
649J-6 4 9 5 (I 98 0 )3.*n«r. to^ft^-fc 
& BN A frh % 3i S tl Z m a ® t mRNA © u ^ * 
M)JQZ-£Z>tilt>K. SV40{t;frDNAo#$i!s:*$-r 

X tffljMDNA ) 5rf^ifS^ *o 



1MW61- 12288(14) 

(Hela)ailS. COS -r A^jKBiS, ^7/-^^ 
WCWArt^^ (Boires)aBJB*^ ) , -r^ 
L*8& t ^ NIH3T 3 *BJi& 



(Southern) 7*o ^ h ^^^^^-C«JgJc5^L. 
T & G5c 3 ft 2> o 

&fr<DflDf&&@JS:^i> JUL* ^Lt(a)^0|f«lB| 
^"-^*#**ffl^s.tfcfcxj>wfijrcf|ffi3ix 



^®#irm^m 565627#(#fffiKj:] ? ttK: 
g ^6 gj l 

,«b late * 

SV40^@fe&COS tt^mm ( * o-^M6 ) 
(dt M.Horowitz (H 0 roiri t z h . J. Moi . A pp . 
Genet. 2 , 147-9^-i>(l983))X 
K&ntCo Ty* ; * <i a,* 2 ft P.Sharp lijg 
iftfc&tffco T^y r>^f ^^^^«371CT90 

^•W 20 pfu/ceii ^r^iix^ -^r^^fc x i? Hisu 

^lo WllSV37ttl8^IHJ'r v + 

/Co 

DWA h7y^7x;</3>'tt Sompayrac X 
(f Banna K i Proc . Natl . Acad . Sci . , 7 8 , 




7575-8^-^(198 1 )K SB© <? ft X ^ ft # & 
ft ^ o d + y^i (Luthman I ^ Magnusson, 
Nuc. Acids Res, 11 , 1 295 - 1 308 ^-^(1983)) 

;>H 7.3 O O.lM Y 'J ^f'CfolX.fcDEAET 5 ** h 7 V 
(NW 5 00 0.0 0 0 Pharmacia , 2 5 0*?/^)*? £ V 
Zfig/niO^y * $ h*DHA V^-^T-f ft Dulbecco 
Eagle ifcife^T 1 2 fti) 3 7l£T>r 

— h-fft 0 4 ^ * — y 3 vffc % Jffljj&fc&ifoil! 

T3 7 j£K-t 2«$Rf)flil!-r ft» iSflj^tt^w-ris^ 
rctSfau. *S5e3ft*:B*faM h-Tfto 

1(a)- l(e)KiPU^5. pAdD 2 6 SV p A{3)tt & 1 
ftlJ^TK:*) ft^ y BHFR cDNA ^fLtl^6, 




!JfaH361- 12288 (15) 

t<D 5'* 7° 7 <f ^eBtttt^ 1> ±J *W 
iS^^f (Kaufman ^XO' Sha r p , Mo l . Ce 11 Biol. , 
2_, 1304-19*C-3?(1982))*»bi9A3Jl 
ft 3 / ^7 , 7^ *gBft 7*7 "f *3ftfto 

SV 40 V TT^Mfclt^ttDHFR 3- 

^O^MfrCW^^fi£?IJ (Lusky tb. Nature 
(London ) ; 293,79-81 ^-^(1981))% 

SV 40 rcttt&am (Mellon b ) % 

#tr pBR 32 2 # (pSVOd)^^ * - /fi. 
7° 7 * $ F P AdD26SVpA(3) ( H 1 (a) ) * X ■ 

pCvsvl ( b i (b) ) Trcae>© 3*t.t:^ ft 

(Kaufman ^ X Sharp , ±BeXiW ) o pCVSVL 

zttXboi V ^*-©gsiw^xo : T7 , y ^>fvu^ 

MLP±0£O Xhol gBft ( 1 5.8 3 m . u . hOjfAK 
X £ 2$ A 3 ft fc £ $ L SV 40 Avail 
/ >- r %#tr^%:Bfe^T pCVSVL £ T&fto 
SV 40&aJ3 7* o*-^ -#Ad 2 MLP <D X 7 K |^ 

^ h * fi£(qJ tT^ fto 



P CVSVL2 tt pAdD26SV p A(3)/>»e>f»^«ft ft^U 
j^L. pSVod**b©SV40***fc*t*% 7 y* S 
$ 4 a,* MLP©±WtK:SV40 ix^yf-^ltf 
tftfijOig^fc^tf. pX)20( S3 1 (c) ) *X P Di7 
(^l(d))«:77y M^^77^^-^'^ 
^<Dfc#0 cDNA ^o-^j^lb^igSftfc 77/ 7 

>f j*he 2 *■ x <>*& 3 0X0.9 - ✓ - * 3 - ^"f 

ft l38bpDNAi£^J (Zain P> , Cell ,16, 851- 
6 J (1979)) ©tfAfcfifctftf P Ad26SVpA 

(3) ( l» 1 fa) ) fcffi — ft- pD 20tt 5'* 7*?-f 
xftBttKl 8 bps' O PvuII SHittK jEL^#l«|T#iA 
I38bpfc«**tfc pD20tt%£ 
ft 9 1 . %\ 2 *■ * 3 © K<D y - V a - V 
Lfc* 7° 7 4 * UT^^fiflmRNA^PjOie J © 170 

*»ifc^8bp *r£tf . pDl7 ( 63 1 {d))ti.f?.n® 
ft # K 138bp 7 7 ^ h %^tfo pD6l(Hl 
(ei ) tt pD20 ( C«l I (c) ) «:^^£-Tftm 2^ X O'fg 
3 0 9 - >f -f^n*^ It &K®iV>X pCVSVL2 tl^ 
— T *> ft 0 



P Di7 1p I pD20. pJAW43(2iain b ^§5^:^ ) 
%#ftfc^, DNA % Xhol T 78 ft L . DNA 4? »J > 
7 - -fe* 1 © KieDOT 7 7 / ^ x h T^Bg *0 
^PvuII T^<fc*f fto 138bp 7>/^/> 
Ml L . ml % O T PvuII T fait U fc pAdD26SV p A(3) 
t.^.^^fto DNA^fia&HBiOl K^AL, 
&^^Lfc pJAW43 *>>fb<D I38bp Xhol -PvuII 

77//vhT^^'i-^^/i"fto m&®^4 

7* 9 ^^Lt^ o - ^ b DNA % fiH^ U » 
PvuII ^ J: l>*HindIIlTffHt:?£T^ 9*7 5 
>H55lSc.«lTI&|* %*W-f ft c 7x^7^^^ 
MLPofc^ffijrcft L"t pD 20 H 138bp 7 7// 

j2*<D|Gl^T^WU"CWft 0 pCVSVL Jp <D EcoRl 
- Xhol gO^^Jl. jKB77//y h^EcoRl^ 
X O'Xhol T^^^^'ftUrc^tfi: pD20 d> h <0 7 
7^> ^ HCffAttpD6l %0?^-fft» 5fe/?5cL 
tz^ y ^ i V pD6 1 W;SV40 
3 o<DSfl#6 'J - ^-5:^077 / 7 -f^^^D 
^ - ^#^i~ft o 
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&yiK&W*&tt1-Ty i S 7 4 ^^g^(Dl%(D 
fcfcfcffJffl-T*. SlfiftlEKttDNA h 7 >>*7x 

h 7 ^*7 h LfciWl^'SrTT 5 ✓ 7 >f 

fe&fc&i* x v r ? 9 a*t $ 

AdD26SVpA (3)i> x V pCVSVL2 <D ft^aift Y 7 > 
Y LfctSttKJfcLT DHFR>&/£t£ * t 
iV^U^i, fth7>'^7x^ afc COS jjffl 
^Ttt^r 7 ^DHFR<D-f C ±K&mLtzV- a- DHFR 

pCVSVL2 ^XCf* pCVSVL DHFR % 3£ 

CHDDHFRjn/Bo&Ke&IC £ ft COStfHUSt ifc^ 

& % pAdD26SV p A (3)* fctf pCVSVL2 £ <D DHFR 
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P> P CVSVL2 jMbOfc&tt P AdD26SVpA(3) © 2|& 
&JtT£0*io t rttt P CVSVL2 K^^T TtV * 
<f a.^ MLP<D±fffcf£ SV40 x y^^V-^m\^ 
tltz&&T*>Z> o * ? 7 < *\^fzT 7 S V 4 a,* 
© 3 -DKfrfrKtz 'i-^-d^©i38bpO'J- 
^-ffi Afc^tr ^7^ $ r (pD20 tP Di7i> X O* 
pD61) <> t fc DHFR ilfc. 
3<blC. pD20 X P D6l vmmn* ^JffiOH 
%kK&V\X DHFR ^jfctfi 3-10 f&JfflnT* & K JC 

faVC I38bp © 3 ^(fCfrfrtifc y - ^- * > Y 

ft *t u £ i5 -r 6 ^ & u x ^ a o 

mRNA ^-s>7)i77 , /!)^xig5^rci ftj^# 
SilSi^'Ji^^tS^, Kaufman P> K X 
ft Mol . Cell Biol . J2 1304-13i9(i982) 



3'**8!£3&DNA7-u -^V^JKU. h7>- 
^7x;^X07t';H ^^Jt^^tfcCOS 

fi. **** r p CVSVL2. P D20*>XO r pD6i 

n*isv4o * »; 77 ^^<bai&T^ »; 7 7*~A-ft 

£ titz mRNA f*C $J fc> 2> 0 SV40xy^yjr-^ 
■ < pD20 tt SV40 x ^ /s if- - ^ ftp^ -f 7 * i V 
KVcWi^Xm 2f&<DX ft <£^DHFR#&ffc mRNA 

cDNAft£^P> * DHFRmRNAu-r^o^-ftW:^ 

*!>^^. t <Dy*ttX7V 7 a^^^/^^k: x 

ft $8 DHFR ^fiKo^^nd: DHFR mRNA u ^ 

tV 7>r ^^m/^^K: x ^DHFR^jKo^^nht^ 

^ % ^ 2 
VA RNA ©ffiKK*tf*»*«r*fff*fl:«>. 



? K*©ff tl^M ( @ 2(a) - 2(d) ) fc«fiJtLfoo ^* 
=^dG -* 9 =^ d C 7^- 9 (Mania tisP?) 

(ex ft t h ^^jfaiK V ^^^3&^#«ft5ixfc 
mRNA i»P)^ B-y ttt h jf — <1 .y ? — 7 
xny^^-rLT^?> cDNA«:S. Clark ^± 
(Genetic Ins ti tu te ) h tl^ ^ fc„ >^ 
^ - 'T >-^~7xp^^n - KUr^^Pstl^ 
p - ^ttmi % -OX SV40 Tz-A'itf to 
Pstlgflft 3'^m^:^ -^rco pCVSVL2^^^0 
Petl SBtt-Nlf A-f 2>o ^1:^7*7^ ^ Kp(^ 
>'^-IF)D-6(®2(a))tt#>'^-'f 
x n a ~ DHFR cDNA O 5 7 ^ X mRNA 

Z>fz*b* p ( ^y-r-IF) D - 6^iO'pD6lO 
pg#%f Sail i^X ^Eginr^<t t/Co SallWt# 
AOy^^^ r% pBR322 Of h7f^ijy» 
^^fe^f^T-a^fbL. BglIItt<&A CD 7*7 ^ 
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- IF) D-6 0>P>©#^^ - $T 7 y if / y Y 
%:3^^'J-^-5:^tf77/y ^ h pD61 
*£L. &t/>TDNA|l*MHBioi*xh 7*4 ^ 
'Jv5t&«:^Kfe^t60K^fflt4o pL58 
( m 2 (b) ) *± T 7* * 4 *> * © 3 O K= frfrtl tl »; - 
/-VttfrtOATttp ( if >"*~ IF)D-6t 
iq — T£> *><> 

Tt/Haa VAjgfc^tt HindlHAd 2B 7 
7 / ^ y r frb^te* pL 58 K&A?Z> o T 7* 
y 7 4 a,*<d HindlllB7 y f / y \ ( l 7.1 nu - 

3 1.7 rou)(riml.*> O-C pBR.322 ° - y t. 

3 1.7mu<DHin<iing6tt^ pBR 322 <D 
Eco RI gBftrcgr^ffco ZOfyxi r^rHpal 
(2 8.0mu)T?8ftL EcoRI »i >- * - £ 2*1 £ £ . 
EcoRIflHb&, 1.4KB X K^ifrgtU pL58 <D 
EcoRI MtiCtp^f o-zfi. PQ2 ( 0 2 (c) )tt 
* -ftfo VA TtV* 

4 /u* MLPt&O^fSjKte^-?- pQ3 (0 2(d)) 
H^Aft<5*#&©#fa&T$ * Afc&V^T pQ2 
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ii y 4 zs ? — 7xpy 

(ATCC%-g CCL5 4 . JfflSftJK 24)fC^-f */MfiD 
n$iV 4 tztt.M>i>1&tfk <7 4 ^^©*8J&£a& 

(Stewart , W.E.II, 4 v * — 7 x o ^fc^ , 
Springer, Berlin. 1979) 0 T y ~* — 4 y fi-y 
x d ^iJiftH NIH7 A- 77-^^-7ioyS 
*SK^Ui$tt. * a 7 ^ 7 x^ 3 -a*T 
tf/uh 7/^7x7 - -tf ft Corman b K X !> 
Mol . Cell Biol .,2 , 1044-1051(1982 )K 

# _ 4 x * - 7 x d ^©%^f±VA RNA O 
# -* - IF - 6 x pL 58 W: 3' t" 7 4 * & 

XO'DHFR cDNA OKO pstl gBtt^il SJtt :£ 
fr^TT >^ - 4 v^-7xnv cDNA ^ff A 5 
fc^fcBfc^t pD20 & X J>* pD61 iR-t* 
*o P Q2 5>X^pQ3f±EcoRIg{JttrcT 

7 , -/^4^^VAitfg^(T7^^!74^^-r3'7' 



=^^y Y 2 8.02 ^XO'3 1-00)^^^O^f5lK^ 
A^t^6^V^t P L58 t^-T$4o 

cos $n /)§ *t * 

7-7* ? b*pQ2. pQ3. pL58 4? Xl>' p - # v 
-r- IF - 6 k±&* COS ffijgfC Yyy*7*?Y 

V&5£(t<ftU. 2^0-m07"u- FO 5 "bO 1 
O^Tfy 7 4 A.*T/8.$k-£Ltf>*« 201$ 
MftKJRttSOf^^^- IPfSiSfe%r»g"f 6. p 
.(rfy-r-IF)D-6 tt(B^ettfcwL v 7f 

794 *^S*ftti»bfJ&»»c±#tfc**tt* 

pL58 p6 ©i&teOfis&^L. Tt'/M 
<Z>$&KI X 1? #>"T--iF?g&#2 te©J#in 

^H^^.wmt, #£rcft^7)<i$©# 

x ^_IF^fcfe(p(^>'^-IF)D-6O50-70 
IS y^ - IF^^ht«^Ufc« VA RNA -bifiy^* — 

? r pQ2*XD : p 



( ^* ^ - IF) D - 6 V & * pSVOd tfctt pVASVOd 
(77/H VAjgfe^ 5:frtr pSVOd <Dmm 

it ) t 1 : 1 oifcTis^u. cos a file h y y* 

PnT^. sc*4W:rf>'^- if^^k:^ Ifcp p ( if 
x ^ - IF) D - 6ttpVSV0d h 
-f6hfS&©2 - 3f&Oi«5DV^Ufco ^RS^iC* 
pL5 8 tt pVASVOd ^O^h7V^7x^^3xW: 
X *> 1 0 f§M JbOi^/ra fc^L/Co ys^i^. VAig 
fe^^r^tr P Q2 tt pVASVOd t#feh7X^7i^ 

^^tt h 7 v^i^o V k&m+Oft&tfr? ' * 
4 /u^^^mRNA i»f)©3 OfCfl^ftfc 9 - ^~ 
©^^Sftfe^tr mRNA d> R> <D%^ %f £ ^ ^"T ^ • 
&l K*b*iK P Q3 X % if y - IF©^ 

£ftUfccDNAfcfc? j&*<boe^1fcO«ft^K: X 6 
<,OT|>6S ^y^-/(y^-7XDyffitl%: 
*3£Lfc«*ttft*a:»*-i i>*^n 7-4 X7* D ^/ 
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7M^/i^&T%^rc£ft<*n/c(7*-*«t^L 

X\r>ti W ) , P Q2# h 7 * a 7 x * f 3 s 

7 2 B$ BO & I /'g 4 ^^-7xpv 

=&: 56 ^ L tz C t * ^ L o 

C^bOmmir±T7 t / <7 4 *>*$Ll&$iK X 
I«D«tlff]K:VA RNA a5**£LTV*;&#fc?feSgL-C 
U6o / 7 -f VA RNA fC X ZmVKDMlto 
ttttl SV40 *fl#j7°o ^-^^P,0^7A7 
x-=.=f-^7-fc?-A' h 7^^7X7 — 
JflfaS^** SV40 Wm^a * - ? - fjflj {fl T *B J6 
7 A 7x - J-M-kf ^ h 7 ^ 7 x 7 — 
Hf (CAT) ftfc?*f-tr t"?;* ; 

f 3 i'Tti; VAftfc^'fc*; < 7*7 ^ ? r^o*h 
7X^7x^-^3 xftjfcl£ LT 5 - 1 OteiS5^7K# 
OCATfS^V^i. RNA7*n 7 h ^tfrTtt VAifcfe 
ftO^f- 7^^7x^-^3^w:x i) CAT mRNA 
tt m to L "C ^ ft ^ O T ti fa L rc % ^ tt «8 o «J A? 
<rjiztf>X*>% 9 SV40 s -v®\®T» 

? T - *s V v a> Y 7 *s 
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* 7 x 7 - -^iftfc^fc^tr ^7 ^ $ ro%3ftt* 

fcVAift^^V^tf7"7^? K©h7^^7X^ 

=Fott £4koft&m* **i> va & 

fs^«>C:t^^^(DDNA^fflW^t^L < 
£ 6. 

SV40 7 -^Tr L IV3 - ri-^>7°7^ $ KT 
#ff£WI£&ir * X $ CVi jHBJ&frC P L58^ 
XO* pQ3 V^Af 6t^K^^CDf5)^3rxiiiD^m 
^5it5 0 tOJt5^C. IfflER^^CDiQJufi COSj© 

Uft Wj (DHFR ^xa'i)^^-^^-7x D y) 

p** nomm % va rna Tjflj&xt a 

y ^*-7xu >- c DNA|S&;tte (pQ2)T 

^y^7i;Hfc»fitt, h 7 ^ 7 x^ x 

3V 72 i^iwft, tHiflaoTkmr-f ^ ^ 

-7XDy^i4ti, 5- 10%©S88S#>^*:<5 



^ * - T t Y 'fy^-o^y z^rcfth 7*0 -f 
ft 1 A 

A. TtV <?4 *s*$M$iX<fc5 ^^7i;y3x 

h7^7x^ h ;y^7x^-y 
7*7* fig jj yay|fe36flaa 3y%5 6B^l 



prIF-6 - i 420 970 560 

pL58 - 1 - 3 1.6 9 0. 6.6 7 0 2.9 2 0 

PQ2 * 1 - 3 1 5,200 1 1.5 50 2 6.3 20 

PQ3 <- 1 - 3 1 1.5 5 0 1 1.5 5 0 3 4,6 4 0 

B. VAi£^i©^.|.7y77x^y 3 y 

7*7^ ? h* pSVOd pVASVOi) 

prIF-6 3.8 5 0 8.7 7 0 

pL58 2.2 3 0 2 6.3 2 0 

pQ2 8.7 7 0 2 0.0 0 0 



m 1 A PiRCBX 

h 7 v * 7 x ^ h t/;fr iVT^/ !?^^t 



A. C0S#ffl^%:^^Lrc^7 ^ e V BNA T h 7 ^ 

^ 7 a/:o gtifcMe^u^ c: t < mm%wi^ 

77^^^«l|( h7^^7x^*^ 
3 3 6 B*fifl > ^ X Vt&$iVk 1 8 ^Td3 ( h 7 X 

^ 7 x^ .x a 5 6 B*fifl ) OBS T - <\ is ? - 7 

B. COSjHflgS^^^ L/C 7^7 ^ ^ l-'DNAT^y 
^ 7 x ^ h L ( 2uM pSVOd * tcVt pVASVOd 
^-At^^T). ^^7x^/3yLt60 

*%r&'&K r - 4 ^ ^ -7 x o x^^o/c^K^fc 
% fl§ g . 3 

<<? 9 - P91023 (^0«gJ&Sc 

* - pAdD263V p A{3)Wi Kaufman h 
KL b Mol.Cell Biol . 2_flJ) ! 1 3 0 4 - 1 3 1 9 
(1982) K:iee^^XU?>p ZUtt® 3K*L 
1W5#^^7 t t<D7-7* $ rt±T 
7*y7<^^2 (Ad2)> ^-r-^^T-n*-^- 
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<Dte'SMffiTVC& * 7 : > t r o \s if 9 ? 
— -tf (DHFR) cJWAftff? %r#tfo 5^^7^^ 
gflfattTT 5 / 7 4 a--* DNA^^i n-Ci- ]> . 3^ 
7*7 <f ^ftJtt Cf °7M^i8£^/>^&#£ 
n 6 ) tt Ad 2 / -r - & J0 -f o -t - * - ^ X O' 
DHFR n- r«3?H©|inK:#fc-f * e SV40 W#j/t? 

tE1-*o pAdD26SVpA(3)OiRtfefifeft -SlSliatt 

pSVOd frb~C$ \) (Ma lion, P., Parker, V., 
Gluaman , ^XC/Maniatis t T;j9 8l, Cell 

27 : 27 9 -288 )lffi?L»»IJ)S©tt-«%HD[^-r* 
$30sft|PiilX^% pBR322jEFiJ*:£-/<,T^;rx^ 

(Lusky/lf. fe- X fr'Botcnan.M. 198 1 , Nature 

(London) 29 3 : 7 9 - 8 1 ). 

pAdD26SV p A(3)*±H 3 KB^uifcCfc < % ~f 
7*% Y" pTPL rc^^-f £ . pAdD26SV p A(3)© 2 

O BstI gKfaO 1 O %■ £ U * T pAdD26SV p / 
(3)* 7* 7 J* * r P AdJ)26SV p A (3)(d)K£1*i» 4 . t 

iittPsti *c x b &amit ( 

tOttfflt/t 1 OOP* tl tttt^Wlff^ 
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Tf^^ftK^io yrcttf*^6 Pnti guffi^s.^^ 

UfcC*^ <. pAdD26SV p A(3Xd)«CfllAi'5. £ 1 

pAdD26SV p A(3)(d)%T PvuII T JH »f L . 3 C><D# 
d*ixfc 9 - *~frbtt & 3 ^>©?if&<D£ 1 
frTm^tcUI&fr + ttl'r. pJAW43 
(Zain b* 1 9 7 9 , Cell 1 6 851 ) % Xhol T ffi 
<bU. Kienort^iL, PvuII T?B<fcL. 
J *7 i h*y^±t<OfgfMikWj ( 6 % r «; 7 

; Mania tl a ( 1 98 2 ) ffifi^tt ) 
LTftt 2 O V - ^-fc- X 3 <D 'J - **-(D— gS 
fr^tr I38JS&*|7 7 ^ r ***-f 4. 
I38bp7?/>y^ PvuII ftft: pAdD26SVpA 

(3)(d)t3ftiia-f %. 2i»^jatett*tti&v^ r 7 ir 



-«140ig^>^77/> x r t -o-f 0 ^-f.X-f 
6 32 Pffiia*/o - 7Kl£f%-f £ Grunetein - 

^4,7* »; *M Xlfc =i r, DNA^r^lilU. 
fli A ^if:l 38 *£ *>NA © 5' * tc 3 / *s{g 2 

J&fc-ffco PvuII SBttO QEU^^fiittfliA L/c 138 

l-^El 3.0 pTPL ^^6. 
SV40 DNA Avail T U . XhoI'Jx*- 
Xbol xmit Lt Xhol 

«Bffi%rPa«L. ^^m^.^Sbw: x i? 4 
^yy/^yU^i^tsttKxK SV 4 0 

x xir -fi£ ^H^-g-tf SV40 O Avail D 7 7 / 
^A^C X SV40 xy/>y t-Oi^-O^'f u 
rAdD26SV p A{3)<D;t %r Xhol 'J ^*-^^«tfcD 



7 7 / / ^ h K $^fci^iT|> 6« pC^SYL2- 
TPL*<D SV40D 7 7 / / * \ O^f&lttWt, 7f 

SV40 ? -tmt^faxh^otft 

pCVSVL2 - TPL KT ^ J 7 -f fi>*ttM (VA)it 

fe^^ifA-f^^n. m 1 very; 7 2S 

Hindlll B 7 7 / ^ x h Vfrij 7" 7 ^ ^* r 
pBR3 22^«GK-f?> 0 7t , ;7^^2I DNA 
^Hindlll T^lkL^^t^^K^B 7 7/ / 

Hindlll TtfHfcL-t 6 6 pBR322 KjfAf6. 

$Lfo<D Hindlll B7 7/ /> FOl$AV^^ — 

^„ P BR322 - Ad Hindlll B«;@ 4 K Ift a* *L 
^'fpITT^y 7 ^/^^ 21 Hindlll B7 7 / / ^ 

0 4 KMtf:L1Z.z: k < . 7^7 ^ * K pBR322 - 
Ad Hindlll Bfrb VA3t-e^^r. Hpa I JC X 6 
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ffHfc- EcoRI V 'sp-<Dlfcltoi* X tfEcoRI 

^ r tt pTPL ( fftfcoT EcoRI TfcftLT^ 6 ) 
OEcoRI fiUttrcjfill-r*. *iBBf HBioifcjBMfiS 

~ 4 ^ y ^>f i/HxfTJC £ ^ ^ 

FBftO'M 7* V d - ^^tb DNAv^$i!L. 

P91023 t^t6o 

P91023 W€> 2 EcoRI a^VBfe < . P 91023 
tt EcoRI -C3S£*C«WMJfL. 2CJODNA7 7/ > 

I OH AdMLP , TPL p DHFR , 
SV 4 0pA SPffi f SV40 Avail 

pBR322 Tet jftfc-*** tffc»j|3jft (4ftffitt&fc 

) & 7 kb07?/> >- r T^ti VA.#fc^ 
tf J.3lrt07?//y ht*ft, iSi <D 7 7 
^ x h 05fc*g>&r Poll OKlenow 7 7 J y Y ~C 

mtzv. ny 7 ? / ^ \> ( ept,. i.3kb*xoc 
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7kb «*C * h*p910Z3(A) 

P91023 ft^fC VA&ft?%££L-Ct**4S. 
2 0(D EcoRI gBffijJ^lLtln VAftfc 
f^rffl^i Grun stein -Hogness^^ y — — x 

x 31 © [® Sflft # #r x 2> (5) £3 

P91023 (A)^(D#.-<D PstI f&ffi%rBfc#. EcoRI 
14.6 ( m 5 ) o P91023 (4 %T PstI 
Ttg^K: iZJ&r PolIoKlenov7 7/ >y h 
rffi®LT¥»*tt*3S£S-*a. EcoRI y 

p9l023{A)©WrL/cPstI gB ft frC & £f ** 6 „ 
®# p9 1023(A) ( SJ&ffPstl Siffirc EcoRI H * D 
-#*££-LT^ £ ) L -C^/x ^ U ^ * 

b#&L fc EcoRI T^^frCmffcU. ^Jl^fio 
^7 -* ^ h*p9l023(3#{e}J{X3*l.. P 9l023(A)£(if) 

fc#-p£7>*l*|j£ itfOPfltlSJ 
terEcoRI^ft^ttEtLT:^*. EcoRI 
ASnrcSEtfcfei&fc* ^7*7 ^ i r P 9!023 
(B)tt American Type Culture Collection, 
Rockville, Maryland, CC * ® ft pCSF - l £ 
U-CATCC#-§- 39754 -C#Bfc3*xT^!> % A^BJ 



ft£ T £ 6 c 

% » W 4 

(7^/7^^ VA <ft£?)*#tf ^ -Of 
fflf^S^WK^ 7^*7*? hUfciBB^^XC; 

f M/tVIII ( ATIII - h* U cDNA * 

Collen,B.Wiman t? X M. Verstvaete 
Elsevier ^Amsterdam ,4 3- 5 4 & ) VC t?V*X 
O T.E. Petersen, G.Dudek - Woj ciechorska, 
L.So t tvup-Jensen , if X If S.Magnusson 
( 1 97 9 )P)ICX67^ J ®mnfrb$i%iiLKft 

^-'/ayKIJtHFil c'DNA H7*7'J- 

>7yf M^^y in * - r t fc^ 

cDNA ^4Hf6o 
t r JFFW cDNA 7 ^ T-^'j-tt^ife (Maniatis 



b ) frC X A ^$3IT 5. poiyA+nRNAfe t'uFfJR^ 

<D<£l£tt DNA* ij ^ 7-^I®KleDOT7 7 J } 
~s h K X * fx Ljjfelf . -®« cDNA Wtgg^T Si s 

Ec oRI ^ f-7— -tfi>X(/ DNA ^ y 
^7 - VlOKlenow77/>y htjait. 3fc 

^ ^7t9f-r ^> o EcoRi y v * - tctbSL* i§^je>y 

x^-ttEcoRI ^ft^ X AKt^L. CL4B7J7A 
cDNA ? + io fca^L, 'fyk'MT 
*-i> (C600 hfl,Ron 

Davis , Stanford Un i ve rs i ty t>* h # St 
^/^fk^J)o ^St 5 0 0,00 0 V 2 4 3 frb 2 4807 
? % S®L (Met - Met - Tyr - Gin - Giu -Gly)j>X 
0*30 4 ^6 30 9 07^ /IS (Giu - Glu - Met - 
Met - Leu - Val ) jb*<b#i233 titz 2 m<D * y ^ 

ftOfr 17 -mers jft* btt b + flkO^Ottl 6€>J| 
O 17-mers 3&»Pp7XOtl^6o 
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*>P9/*to£.&**®=f' DNAv^t, 5XSSC. 
0.5%SDD frXCf' 5XDenb«rt fgft'fX'-'f 7* V 
^ ^-^3X^:^4. Pq#© - 7*KI 

-/fC^'M 7*U -t?~^3^U-C(ff|Si-6 0 
t iifeOSlSWSOSiiBI'K. S.C.Bock^( 1982) 
(Bock.S.C. ,Wion,K.L. , Vehar ,G . A.fc- X O* 
Lavn.R.M. Nuc. Acids Res , 10,8113-8125) 
(C X *> n h ATIIT©* 9\s *f rfiflltfsjgfcs ft 

j:-* - ATG^^^tr 17 -mors* fj * 9 \s * 
?• y (TATrCCAATGTOATAGG) V-plKl. 3 8 ©fl&tffc© 

l^VMU 7 A**- ATIII -C3(AT3-f3)t 

* ATIII cDNApff A 

ATni %3ifcfijffli-&583i*** *-tt P Q2 (0 
2(c) ) frhffi&-Z ^fco P Q2^PstI T$ttLT 
^y^-7ioycDKAvl^^ T if v - * ? 
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)&^7.5KB7 7/^h^#iti t ATIII © 
cDNAttftgfiK: EcoRIg&<& * ^ * U ^ OT . 
EcoRI ffHtTWtf-t* t t*5pTfigr«> !» . Tit 
* - x ?A>n%.fo%K X iJ 7 A ^~ AT3 - C3 i>* 
b 1.4KB7 7 if / y h %r^^-r^ 0 Srjfc^-t^ric 

~T ? 7* 9 — \ 
Pstl 5' GGCGAGCCTG3' EcoRI 
ACGTCCGCTCGGACTTAA 
%TO«1-^-<^ * EcoRI ATIII 7 7 ^ r 
STtfA-ffc* ? 7* -©tfftlH; 1 0 -mer <D 

I J? J£®e&fc©'*'7 ^ ^7 * J' r*fcT*** 
#M xK^EcoRl3|c^%r^-f o &m&T 1fu-* 
f X £ «© T 7° ^ 

7.5KB 7 7 ^> ^ r *rffcttlL. EcoRI ATIII 
cDNA 7 7 v Y K&m-T *„ 

m^HBioi h7toy y®&ifa&nm&-T 

60K^L. ATIII cDNA * a - K-f * T 4 ^ 

(Englund,P.T.(197l) , J.B.C f 2 46, 
3269-3276) cDNA 7 7 ? / y Y *%\m-T * 



Grunstein - Hogness & ( 1 97 5 , PNAS , 72, 
3961 - 3965 )T <D * U - - V f K X & R§f±*fe> 

s:|S]£-f*o 20o;p-ysrl5rc. p9i023 
ATIII - C3 ATIII cDNA * T -f S * < * * * 
c^-^-Kl^t-r^^^^fSlTft^b. p91023 
ATIII - El ft cDNA *£*t©fnj£T#^T^*<> 

Y* P91023 ATIII - C3(pATIII - C3) 
( ffi 6 ) W:^:!®^ - HBiOi ©tit LT American 
Typo Culture Col lec tion (Rockvi 1 le , Mary land ) 
K&tf&^ATCC 3994 1 t U X # s€ 5 ix t * . 

P91023 - ATIII - C-3 X i>* p9l023 - 
ATIII - El tl*mm*X®Qim<Dtclt><0 PBR322 

tbfc&.liflfe^x-Ef^ h 7ir ^ ^Wttfcfc**' 

X C>*COSir^flH/ftflT©£2$©fc#e>SV40 
4fe& X O" pBR322 ~fe m m&0 l.lKB^&fc^C) 
(Lnsky.M. X V M.Botchan( 1 98 1 ) , Na ture , 
29_3, 79-81). COS /u *B 16 ft T © cDNA©& 

M7° a * - ? - (AdMLP;SV40 ^ v - (SV 



40 AVA IID77/^/h) ITr/H^^© 
3 O frC t> frtl fc'j cDNA a t" - ; Z-OK 

frfrtitz >) -?-om204 y h »yfrhO$'* 

7° 7 4 ^SB&J* XCf^^^-f /o 7* ¥ ^Jtfe 

^/>»p>(D .r^ 7*7 ^ wtt3&»bfx 7* y 7- r 

^ Y p > (Kaufman, R. J. X Sharp P. A. 
( 1 982 ) ( Mol. Cell Biol ., Z t 1 3 0 4 -1 3 1 9); 

SV40 Mwm&>& y Tr^^ib^-^ ; x ^77 

y^-fyu^VA;jlfe^T^^ 0 thTx^hDx 
t*>- III^ ^ - rfi 1.4 Kb cDNA O^Tfol V^L 
fco P91023-ATIII-C3W: ATIII cDNA^AdMLP 

COS jgflfi5%^ 

1 »c8B«Lfc crt < % COSir ^Mmft^- 
deae - 7^ ^ ^ Y 7 yffi&v 7 y ^ ? y * y 

K X ]? p9l0 23 - ATIII - C3 & X p9l023- 
ATIII -El fcaHAUfcp h7^^7x^-^3X 
L-C2 4KSf/K1^ «BfiV«lJfll»I>ulbecco *A 
Eagle i3ifc-Cft^ % ^ffft % * 2 4 0* . 
Q V - yl Y r y ?■ Y * y y III(Robert 
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Rosenberg .Messachuse tts Institute of 
Technology, X M9t ) ^fflV>?> 7 ^-f ^ 
T7 ± 1 OrcfttikWL-t 6p *L<Wt. F7^7 

( IraCi/ffl*) T 4 GSMttft? *. fcftftttJ&ife* 

6, h ^ y* 7 x^ h t iz. cosmf&&ftttW%*k 

n 2_ 

iftfc^X^K: X *4f ftSHBUgfO ATIII #dt 7 i> 

CHO &tttt»t%ifeM»P ATIII 

CHO-DUKX Bn .0 2 1 nM 

CHO-Bl-!.0neo 5.2 nM 

CHO-Al-5j0neo 4.5 nM 

COS jfi^»|R% 

P91023-ATIII-E1 .018 nM 

P9I023-ATIII-C3 1.9 2 nM 



ftM61- 12288 C22) 

*> E ^ilg u *V (DHFR) X 

ATIII cDNAftig^Oigiig 

DHFRa;^ LtiT+ < - - X -A^<*-0p& 
(CHO) flBfi&rco^Ttt Urlaub ^ X Chain K 
X 1) PNAS , 77 , 4 2 1 6 - 4 2 20 (1982) *Cf?e® <? 
^t^i. ~f ? * i p p9 1023 -ATIII - C3 , 
pSV2Neo (Southern, P. X tfP.Berg , 1982 , 
J . Mol.Appi. Genet . , J_ f 327-341)*-X<y 
pAdD26SV p A(3) (Kaufman, R.J. &X(f Sharp , 
P.A. Mol . Cell Biol .,(1982), 2_, 1304- 
1319) 5:-|K|^ L (25P? p91023 -ATIII 
- C3 p 2.5 f*9 p SV2Neo t? X (f P AdD26SV p A 
(3)). ftmi- h y 7 a (pH 4.5 ) 5:0.3 M * Ti» X 

Rb^DNAtttti»U-Ca%L. Kaufman X O* 
Sharp P>K X j? J.Moi , Biol , 1 5 0 : 601-621 
(1982) KlZfy-ZtLXViKZt < 2 XHEBSS( .5 
m£) (Chu X Sharp Gene , 1 3 , 197-202 
(1981) )*C|f«»L. -25M CaC£ z (.5n4) £ 



ij a, ~y.t a - U vpa - DNAftSm 3 0 ^H&T 
4 h^?> o 5X10 5 «B/e/ IOcdiIT^^ 

-CffliftJft* Lfc ( r 7 7 x^ 3 ^C»BfjK 

2 4 R$N) ) CEO DUKX - Bi ft] A © J§ Jfe %: g£ £ . 
DNA - * ^ .x 7 a »; 2sftftJ£tt##e>|iD/Brc&jto 

-tfco ao^-fy^i^-^Hyi 5 

(Fio^r Labs) *fft*£L. tflft*: 3 7°T 4. 5 B$fifJ 
4 v*3-*<- h -tip flBflSO^ — W^b^iteVl^ 
£ » ft A ( 24t)T3^Wl 0%/y-bD-A, 

1 0 lOM/atOI- 
? i> v % 7 t s *y % s * y* * * y t 7 s s y y . 

-J&lfefcflSfirr 2> 8 2 3 {ft.«HAV ) 0 %a8ff/M- 
G4 18(G.IBC0) 5r#^-^>TA,7 Z-iSJUi^l : 

i 5 xmKi&m-r * c 4 - 5 a&wm%m c&ir 



jgjR^^i^Slt: 10-12B«=»»-- 

! &a<DM^p>3d^~(^20 )^7 P -^U. 
pSV2Neo O»iRtt^«^^^©04 l80*flP^Bfe 

L*»U&4<fc pSV2Neo <D{*|^tt ATIII cDNA&fc 

^-^.Wt^^ftlr^^JfeO 7 A7T7 -fcf t 

tt 35 S - ^^^-^Sjftfrl^^ffijt^lCtt < SDD 

UT <b ATIIIfi§tS^^5/x^. Lo>L7i2)sb. 
0.0 2. 0.1 X O* l.O/^M > h r ^ * -t - r 
Jtfe*C^(r/ 6^3^ ^W: ATIII ttP^o^&Tj&g? 

)o ^^tt#^7°U-X^f^/T^ 

COSi?. x O*CH0,fiBJ?a-cm^$ ^ 
tc ATIII tt^rO h°^k^-.J(g^-f6tg^Ofci6 

< H W 5 
4B»7*^^ jy-^ygttffcBiF (fch)3r=*-.r-fScDNA 
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Un:^r^«:«toT Bottos/ 7 ✓ - flO j& a> p> i£ & 

-f * cDNA iPT^^^^fco 

tPA* v ^ jBfU; Bowes / 7 / — JHH J53 45fe 
(RifkeD tf?± (Hev York University) I j? A 
¥*Tft5 ) X D«a5 t T i 
Bowes/ 7 y - -*.ffl&A»&OftftttttJ&JfeK f|u> 
Hi 5^c.^'V^tt2 ^oW:^ i^^rcN^ 
fc85:fttr$ V^L. Ioe>N5fcMilH&0 4> <£> i 3 

/V'/xN. ^-^ (Gly-Aie-Arg-Ser -Tyr - 
Gin -Val - lie -Cys -Arg - Asp -Gin -Lys -Tjbr 
-Gin -Met- lie -Tyr - Gin - Gin -His) ^ X *>* 
-fc y >-N - jfcSJg (Ser - Tyr -Gin - V ft l - lie -Cys 
- Arg -Asp -Gl ri -Lys -Thr -Gin - Me t - lie - 
Tyr -Cln -Gln-His ) fcP?*c 

Bowes/ 7 7 - -» MJfta* *b > ^-fcv^-r - RNA 



8HB3G1- 12288 (23) 
cDNa ^ ^ t* — l » n^^iffeti. to^fj 

* fctt&f£ 'Jy*-tf h^O'j ^{ktri* 7 

r-:^^-v^At6, ^ D -^<bLAi7°7 

* 5 t'Cj?<f/9y-(#*O^0 - x*i Bowes 
^7; -^«Q^^W:?f-ffii"i mRNA f$<D£fe#© 
cJDNA ^t'-^tWUt^?)) V-V^ - 

^ < t ^ tPAO — gD% cDNA 
cDNA 7 4 7*7 ';-^^7°7^^ 
Grunstein J^Kf Hogness * ^ y - y 
(Grunstein 1 9 7 5 , PNAS , 7 2 , 3 96 1 ) 

K X j? r*]£T6o tO^SfCt^tll, DNAv# 
-^OMKi^U &#t^#;^LfC7"a -7*^0 

^'j^-f X* fcttl£<&T*fr£;fcS:-* * y -■=■ 

&0$§\^DNA;*- 'J ^^u^-f f'tii. tPA© 

N*$a*p> 15-20 or ;v®o7i y m&m% 



( h 7 rc^ u/c ) o t*te>or * y ®o 

T =» - h*3 ^ot, WTOfttt.lc X £ -f -<ro 
?TfiEttK*>fc * 17-mer / D- ^^^-^ti, 
* © & 7 4 /7ij-^;^0-yisyo-/K^ 
4 7* y *M X"f ?> 3*1 % * T Grunstein 

X 0"Ho P ness<D^)&-C cDNA 7 
^y~v-f^ 0 ^7^-OJ;jSlli£?i|%f^j£t4 
fiBfl^T*** >- 7*7 < t (Wallace <b , 

Nuc. Acids Res . , 9 , 364 7-3656 ( 1981 )) fc 

itifltb^i:^45i^<D^^KxH a -^^ tPA 

o - tPA^N - sfettr % % 7 ®£?ijrc*}.tt;-f * 

^ o -^^KlTf^/^^^^^r-ccDNAttT 0 ^^^ 
r*f>#i*L. fflr«G:«&»L. J^fcrc. cDNA ? 
A 7* 7 y - ^tc||i?^-<?iL6<feom^Ufc tPA 

c 0NAco7 7 / s Y *:|o]5£-f- 6 ^ » - X £ L T 

-c ) ft & tPA * ^ ^ x vftmn 5'* x # 3' 



20©|/fC»f;H 7*7 y-%r^^ V - > L T 
— UK tPAO^£7/ =7- riR^^rfrfr 5 cDNA 2 
c - x%r?§fc e cDNA $ o - x saml X Cf S20 

^^fc c co 7 ^ 7* 7 y -tx&Tv%m 

(Manifttie 6, ft * f f - n&.Rlttl 

Cold Spring Harbor Laboratories , 
Cold Harbor , N. Y ( 1982) ) K X b V?m Ltz. 
gpt, Bowes JJfl/ftmRNA fi^O cDNA 3'5k^.T 
EcoRI 'J x * - t 5'^^ T Sail U v * - ^ » *£ 

iS^L/ccDNA %ig^/x^^ ^-ftl^A-f i» 
cDNA ^ d - yEdlUGC - - A, y C DKA y >f 7* 
7 y - (Mnniatis <b . DC 3t » ) ^ ^-^ 5 ft 

tec m 8 « n tPA%^3 - rfle^iifc i rc^- d . ga 

^^^l^ltlniffi^erx 6 cDNA ^ d - x 
Saml. S20^XO*Edl %: [53 jjt L T ^ 2> « 

3c^77/>xh 35^^- - vtzm*— & 
Km&-tz>®Km\s>tc&®Km 8b. sc^xo'sd 
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#6«DK:£/3L. 5t£ti cDNAafc*©tt«©fc 
#©7*7** l*<omWL*m7jil,XV>Z> 0 7*7** 

V YIp5 ©WfiJctt Botstoin X 1? Oeoe , 8_, 
1 7 - 24 (1979) tLXK^ho 2u 4 - ^ V 
?y*i rttrfr^rPnT* fco tf§^ " ¥ * tt 7* 7 *i 

tcttDNArt? ij / 7--bf I ©Klenow 

( &&Ltf Ltf •Klenov-t ft-T * ) K X ?> 

3 fl/c^o #l*.tfY0p4 7* ? x $ ^Ofi5^ 
Ttt Hpal SBfttfsfc&'f *o ®8c*Xtf8d 1*7 
>f 7*7 9 - X ^ 5 ^ fc cDNA 7 7 ? t y 

Y A>6 0StM cBNA ^ a - x^^tf 7*7 ^ * K 

$ KY0p4 %T Xbal TSJltfrL. ^feKienoTt 
¥fflK:L..iRttl*7**x $ rtt IS EcoRI TSJffi 




?IMG1- 12288 (24) 

1-6 • SfifO S'^fc^tr tPA cDNA 7 7 / * 

ft Sail &ft*r#RS3 tltzV* ) * Sail TOftfl; 
Kienow&S| fc *>X tfEcoRI TOftffcKX *) % <£> 

*7*$ yt-h^m-t^c nt* yo p4 x t; 

tPA cDNA 5' 7 7 ? t y Y Saml V&jgL 7* 7 ^ 
S KI90I fc^/EI" 6#*©8S Xbal * X tfSall 
f£Btt©j*IS(CX £ SalIft<fcaiJgjSK3*t6. 7*7 

tt %T ^ ^ 'i-xti. 

7*7 ^ ^ K I901 htB 8b rc^ trc £ t < «J@U. 

tPA cDNA <OZ'7 7 ? * y Y (Edl ) ( * © ^ ? x 
S KOflEK: Bgi II, Klenow Xtf EcoRI 
I^MtJi^ti. BglIIgEt(07T^ 
TlS/OT^Ufw ) V 7*7^ 5 X ^1901 <D Clal m<k 
m^<b&&Vt X 1? Cfcto tPA cDNAOPstl- 
Bglll EcoRI - PstI m 7 7 f / y Y ttte 

»Z(Dt<Dll^3^77/>yhS20 ( 0 8c ) 



9 vflft&v*^ V - ^ti. 
7*7* $ K J118 « EcoRI TSJfffU. 08clC 
5* Lrc4»*© tPA cDNA 7 7 f / y Y Szo t 
-t?> 0 J205 ^OS20 7 7 y Y<0$£®tt')5fa 

tPA cDNA#fc?tt!ftK:S&^3*t*: * ^ 
tPAoieyq i. % 7 v*?- r©ttds||fr !) * 0 7 

n m m e 

t£D^3&fi^J©ttJ?67"7^^ rtt pAdD26SVpA(3) 
(Kaufman b. Moi.Cell Biol . 2fll): 1 3 0 4- 

1 3 1 9 (i982»t u r^o^nri^ 6 qjx*> ?>, 
0 9 a WiffiJ«Ufc^ig%:^o 0 fft # k: §g 1~ 
t© 7*7X? Y^T^J V 4 *x 2 (Ad2)> 

x > t r n - -feT (DHFR)cBNA 3 it^^ 



^J$5iirc5^7-M *gGttttAd2>< 
T-p^-^-^j; CXDHFR n - PEftOMlCffe 
fi, SV40 »; TT'-^fbgBfitttDHFR n 

~ ^fC?IJOT«tW:^«Ei-6 0 pAdD26SY p A{3)0® 
^.%tJ^29SBtt pSVOd (Mellon r P . , Parker, 
V. f Glnaman, Y. ^ X #Maniatis,T. 1981 , 
Cell , 27 , 279-288 )^C?-C€)]?. Pi?L^«BJ5S 

e>mn *mm-t*m&fybtix\s> 6 p br322 E^j 

(Lnsky,M. F ifr X g>' B a tchan , M . 1 98 1 , K a ture 
(London) > 29 3 , 7 9 -8 1 ) ^ 3" A/ T V> ft ^ , 

P AdX)26SVpA(3)%:ia 9 flft^tfc^ 1 OX&X 
7*7 Y m P CVSVL2 Kl^^-f *o SV40DNA%rA 

AvaiiT^fkU, ^fr07 7 / > x h rc Xbol 9 y 

Xhol TflHfcL-t Xhol g5&%r^Sl 
^^r. ^^m^^ffiK x 2? 4 $g rc^#^(p}7 7 

/ y >• h ^ J|Lftt L -C SV40 <Tj Avail D 7 7 / / y 
Y*®** mi <OJinK9r^tcCt < V y*-% 
&&LtiD 7 7 y Y VlfAtt, SV40^x 
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C7^f^.pAc3026SV p A(3)Of: £ Xho-I 'J^-^^D 
7V yh^it^J5^t^^T*2>c P CVSVL2 
flJ<oSV4 0D 7 7 / > ^ h <0'J5^frHTy f 7 7 A *> * 
/ J * -mW^ a *-fi-<D®K SV40 ^7°o 

pCVSVL2 5 ^^>0 J205tPA IfefT 

y 7 4 '/y /©fc&rc x 5 etstpis 

ft*: 3 Tm&feK X 7 * rpB2L2PC£&-f 

2>omirc % P CVSVL2 2 00PstI gBttO I 

v Psti ( y^7^ i Psti att^wwf 5 ft*:$ 

^^ML. *»ft?*#*rSifc2*. SV40 rt? 

f??2K:. 7*7* 5 KsrBglll Tm<bU.Klenow 
4^7 /n/ijy^f n Bglll ( S 



^KHSl- 12288 C25) 
3a© 3'* 7*7 4 xgBtt ) ft *: 4> © 

£ 3 K PstI TOilt, KieaoK^l^. Bglll 
U 7 Xtf^PI© ( 100#tt/ P9 

DNA ) Bglll ft X * mitt PstI gBft* BgillgB 
&f££&1-*« & CZffift DNA * h x - Bfcgg 
ffift^{£®!&T o ( 1.2%) ^tO/^ 

HBiOl 7^^7^^ 

(HaDiatis © ffj EX S* RR 5 ft fc ^ ) o ^ 
h ? ^ «i ^iSO * - - DNA 
«:9l«t. Bglll *X(>*Pvu II flHfcKXjjDHFR 
cDNAO 5'*$© Bglll 

PstlT^^fcT^o 2&©$&T©DNA g^55! W: 
CsC^ T2K BNA 3: O 4 T^C?-C^iSU^o 

H^^J 5^<bO pJ205 Hindlll i> X tfSall 
T^fcL. Kienowt^IU. BamHI V 

^0c-r^>BNAtt7 :*7 -vu^ai^fT^. ^ o p 



*>aTWjU1 ^^7* MiHV 0.3M(/>H4.5) 

-*f7 h *>o ^VntSJiS L. BamHI 

ij - & i»Wf/-a>t«> BamHI (100 DNA/* 9) 

2.ikb'*>' K^|3|^-tio ^^K4r@iRU. lOmM 
h y * HC^(.pH7.4 ) i> X U 1 mM EDTA t ^tr^S 
©«fli 68 °*C 1 5 # f$ #n & L ""C DNA 4 

DNA£ 7 ^7 -A*fcbHi L (2X) . j?od* 

AWias Lt (2X) % g^jgT- h U 7 a (pH4.5)0 
0.3 M i X<Dffi}Jl\i* X O* 2.5 &©^ * 7 
K X i?^^7-^eti5c-$^:^o 

0 9 ^ KSl^L/ct:,!: <, -<7^- pB2L2t 
Bglll Tmft,L. V » iJ y *^7T^ - -fe'T 
felS 7 x 7 - a- (2X) . ^urf-^A (2X)T 
^tbttJ L. 0.3M itO NaOA c (/>H4.5 ) i? £ V 2.5® 

0 x ^ / ^ ArOffitiaK X £ -x ^ 7 - A-ctS?^ ^> « 
COaKcL/cJDNA^- p J"205^^OBamHI !)y#- 
£i£#L/t 2.1 kb 7 7 / / * Y t^ti. 36 «S 



DNA^^nnHBioi o M&fc&vc®m'i-z>o T 

h 7 It 4 ? 'J J'St**© 30 --* Grunstein - 
Hogness^^X ]? tPAcBNA l/CtfaQtifttL 32 P^^ 
7*o~7 r ^ffl^T:^^ 'J --^/itfco J205 V 
Hindlll ±^ X O'Sall T^ftL. 32 P - T ^ 7 T 

- dcTP *mm LT T4DNA ^ 'J / 7 — -fe'T^li^U 

-c 7°o - 7*vf^»(-r ?>o »tto^-r 7* ^ n 

- ^Z>>b DNA^HIKL, Hindlll, PvuII ^ X 1/ 
Sad ftfffiV*6»J*©1fflK»*raft*C X J tPA 

c dna <D~tfi£ & * ? y - - > / t i„ ctih<om 

<tKIXiPtPA cDNA©#*Etf Tfi < . -<^^ 
-F^O^d^-^-W:^^^ cDNA <D ^ |Sj 4> "4 tz 
^^ft^„ pLDSGjrljg^^^I^O tPA Sf^-tr 7° 

7 ^ £ y x & z> « 

^ ^ 7 
7y^7x^-y3yfrICfig<8 
7* 7 X ^' r pLDSG txtf P AdD26SVpA(3J ( 1^ 
m 6 ) ^r — ^WI^^L (50^9 PLDSG frXCfO^ 
p AdD26SVpA(3^ 0.3 M * T O NaOAc (^H4.5 X 

C>'2. 5^ox^y-^oiipfcxi) etiK^rU^ * « 
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fc$DNAWL#cfi£L-Cft&L. 2 xHEBSS ( 0.5ml) 
( Ctm X # Sharp Gene . 1 3 , I 9 7 -20 2(1981)) 
Knmm\* Kaufman * X t>' Sharp K X j? J.Mol. 
Biol, ,1 50 , 60 1 -6 2 1 ( 1 98 2 )(C§gifSSi$^-C 
W*>£ t < 0.2 5MCaCtf 2 (0.5*0 & U < 

a * a - U ^is - dna au^ttgigT 3 0 

frW-t©* x flfcfiL. CHO DUKX -Bi 
(Chasin X (f Urlaub . P . N . A . S ..77 , 
42l6-4220(l980))«:^ffi-f 60 £tlb<DMJ&<0 

M&<b&ttK1-TlfCtt®,Z)X%V>Z> (Kaufman*- 
X £>' Sharp. J.Mol. Biol . tflfclCl&i? X O* Chasin 

*x# Uriaub gases:**) . 

DUKX - Bi BJ&K \ 5 s *y *9 W v Z m 
MffilfC 5Xl0 5 /l0tmflHTlift^^-t6o Jg^Srfik 
DNA - i3 a? *y *? A IJ ^ Rfc 2tgi V © #BSt3 ft 
^fi,, 30 #fiJJ 4 y 3 

10H«JSilEi9%:ftf7^7 7-JSi!l! (Plow) 
5me%mJim!&tt 3 7°T4.5^W-f x + h 

d-^^^O 2^07^7 7i£ifc (Flow) 



881*361- 12288 (26) 

(24°)T 3 4>fifl«SflDL. fi**»*Btt%rft^ 10% 
^fl&JEjfiiffif. $ a io/'9/klD9- § * Try 
^ y . t * * y t r s y y * ^--/'j y^xo'^ 

J> x O'^ H/ y ^ 7 y %r^-t/^s * ^ ^ -i 

* 0 4-5Bfcflfl/l&*:. EtfR — ©SftJ&ife ( * 

10-1 2. B 1*31*1 b ^-K&Rmi&^m 
/ h r U + -fe- r (MTX)®^±^XO* 

fc*l©B3*Ttt. fl*&JDNA ( S3R£{k* ) © 
»2©BStTtt. ft&ftDXA (jgiRilfi^ )©* 



1M Ffc L ©7^7 T-JgiftTJKJ5T# afl&A © 

EtfittCTA #tt/«U6/BflJ£ oU/«Hfla/B 
TEftLt, ( &Tfc&!ffl ) • tPAffirtt^^-f^ 
*-y)rlWr.V*X 0.0 2A«MMTX, 0. i f MMTX x f>* 
0.5/'M MTX->.oamto»feTaKL*:. 

MTX$ JRTTtt;? p - ^ 4C1 « tPAgtt©Jfljta 
tiitifr-OTZc U^L/x^P>* MTX*£T4Civi£ 

lr 7^ u - v (H3B^ X Cf'BloA ) 
« ^r^fbtt MTXjfrttT -g^Lfc^^^^f^ 

W*»© tPA^^^-f *> 0 Ct(D^S%:f^ 



© 4Ci»ff«!^flc^b©ia*DNAilJ© tPAW:^^ 
U-tWft loDHFR ^^^©^^©-tir^T^^t^ 
i_^^^o tPA^fe^ L/c#-©DHFR& 
fe^^^tr-^ ^ — ^ W: MTX X 1? tixP> 
©^ n-xt~*gK: DHFR X a* tPAise^^r^ 
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VMMU- 12288 C27) 



m 



SK 1 e^z 



O 

ft ...... 

ill'* 



\t >lf v 
OOO 



V V V 
OOO 



tolls * 



o ^ o - x o 



NTxsmrc xorg^^^t^ * - y 





0 


0.0 2 


0.1 


0.5 


1 E2 


0.2 


0.0 1 5 


0.0 0 5 


0.0 0 5 


4D2 


0.0 15 


0.0 0 X 5 


0.0 0 3 


0.0 0 2 


2i)5 


0.01 


0.0 4 


0.0 4 


0.0 2 5 


4C 1 


0:0 4 


0.0 3 


0.3 5 


0.0 3 


4C1 -sr 


0 — 








H 3 B 


0.0 9 


0.2 6 


1.0 




Bi OA 


0.0 2 5 


0.0 9 


0.1 9 




H8B 


0.0 2 


0.0 4 5 


0.0 3 5 




Hi 2B 


0.0 5 


0.1 5 


0.0 6 5 




D 8 B 


0.0 8 


0.0 9 5 







*Lfc#j300CD=»o- - tcW*??- A'tf'SS&S ^ ^ 

fc&fr ft 0.0 2/'M MTX fr X 0.0 5^M MTX tCft-f 



0.02*Xtf 0.5A^ MTX *#tr£%*T©* A-?* 

-ko^t v %n.*ti 0.03 , 0.9 fc- rtf 1.9 mU/ 
a - xtt^'5 Kip-tS-r tPA^5S^urcc fte*o 

? u - yft 0.2mU/*R]j&/ B^b lOmU/jHRBS/B 
O^lfflO 5 0 f&T tPA u^/U3fts-t*>i>fc-« t 




* L 

tPAf£i$ 

x ^ u * y r ^ 1 ti ^ T a< 7 T 0.0 3 

I 

0.0 2PM MTX ^ TO^JgfC X i? 0.9 

I 

0.05PM MTX ~C <D$Hf&VC X £ 1.9 

i 

0.0 5 MTX cfJ <7j ^ p - > 



#3 


4.2 5 


4 


7.0 


5 


1.6 


9 


3.5 


1 2 


6.2 5 


1 3 


1.5 5 


1 6 


0.2 


1 8 


0.3 


20 


10.0 
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tPA % g Q g ^ ^ _ 

tPA^* ^ * --f 6 tPA©#:&K:c>^T©tf5£ 

tt, ~f?*l-y ? ^i/- h rcfg& 3*1x^6 125 l 

- 7 >f 7* 'J X >0> O 125 I - 7 ^ 7* ¥ X 7 7 / /^ 
h OttiBK X fttftffl £ (Stricklond J. 
Biol . Cbem . 25 I 5694-5702(1976)^ 
* &©0'fftK:XOTteHj<?:h.* 
(Drapier^, Blochem i e 6 1 , 4 0 3 - 4 7 I 
( 1 979 ) 0 »a/xfe*ffitt*H (S2251 t%3tt 
£ ) *± Kabi (Diagnostics , In c . Greenwhicb . 

Drapier^Kt2t5h.T^2>, tPA & ft Ml 

/ I Ocw^u- h ) %-#>-f£\ fcWT&jfajf igflb 4 
WiD£2> ttKX^TailJSgSflK:. JSJS%:37 , 1CT 20 

^^fflKiRUl LAlo f£&©*tf£tt mU/jgRj&&/B© 




HRWB1- 12288 (28) 

Bowes J 7 S ~^«H^7-f >^t0.0 2inU/jHBJ3a/B 

*£§?LrCo t h tPAcD.ifcfg&tt 100,000^.-3/ 

h/«?X£orc<, 125 I -7-f 7* 'J fcttS225l 

<Ofrf%m®Lft V 7 * * / -yy/i^/^; 5,-^ 

©fc<fc*ffl&Lrc tPAia^l^ffi08^^ o t PA% 

^©TX^LTUfcjffl^^^SJI.'Sigifc©^ 

tt tJL&OttfcKttfcfcUft*'** ****** 

ttftfifts ftfc 7 4 7* y xttt/^^p 7-t 

k:x * %©t$>*p flaac^b«. &&2t&£jm 
jgpt^fr* ^ y ^ 7 ^ rtt. 7 -f t* y ^©g& 

emrcSLT. tPA^iacH0«BjB7 4 xft'&efg 

& Idt Bo we s > 7 7 - ^ tPAK X O t ^ 5 ^ 4 O t 

-f^CtVC r^XftbilZ (Leo Pharmaceuticals. 
) o 7£&©J£ft (CTA ; jfii&fc^flJ^M 



4t iKXj? 5£&S ixt^^o 

tPA ©<£$#* ##©8!ljg& ( 2 X t 0 fi / I 0 

* - * - 3 „ $ £ 3 7 C C T 4 fl$N) 4 x * a 

n =r 3/ ft * T^^tJj]^, 5 3 © ft 
- t h tPA tifc X £&5£L 

/Co 

H3fl IT 7* * - x £ 0.1 /*M MTX © !&m K 19 L T 

?8 ir £ ft h a b ^ j& <t © i aj k * * # a o m. 

— O'X^/X^l^tt 6 7, 0 0 0 /^ h ^! f C^|fifii to ^5S 

fit - t h tPAfa^ t #^M'jfrc<fe^«:i© U 

Bowes 

it t ftiktirf h m tn^ofj^tt, o.i^m 



tPA©3£3Ur i o fglgJPi"6 tt^^Ut^^o 
% % ^ 8 

^ia^i"^ (DTI* 6e cnfi^is^ 6 -r&f££ 

^/c pLDSG ^ h tPA 3^ 3> X O* DHFR 5"^fillRffitt 
7- ^ u - h ^ DNA^fiJc %r7*7^ $ ^/-f^fc 

(Wallace rScieDceJ 20 9 : 1 3 9 6 ( i 9 8 0 ) % 

Zoller TMethod in Enzymology Vol. 100 : 
468-5 09 ) 0 mi O0V0iOtt. 

pLDSG ilBaiDHI T#8?£ ix % 4.5 kb 7 7 / ^ 

^ h x^t #ii um, t<?;ffi& 

tt pLDSGo^ pBR322 ^^©^;g{?^ %r^X>T^ ^> . 
7 T- i> Ml3 mp8 ^ BamHl T^flfi"6o eX^T. 
iS^<fc5iX/c7 T-S^ ^ pLX)SG© 4.5kb 7 7 / ^ 
^hhJE^L. Mi3 ig^fe%r?S^® (JMi03)©i^ 
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fSXCfc'f* - ? K Rl^ Z> BeD ton - Davis O 
r«cionce J 196(1 980 ) <0)5feK X £ 7* 7 - 9 

JftffiL. #.«*«DNA*fl5j!g-t6. tPAa(s.^(7J.(E 

(BamHl , EcoRl 1 PvuII )*ffl^*£*DO 

P,)W^i, CCD-^^DNAIrt^^^ ft*^£ 
7T-^o^^%r^^-f?>^£Kr-7'r^--t^*t: 

£-^$Tfc *DNArcKft£3-£* %<DT& K til 
?CX^-Cttfa^<60-r^^S-4L</i^DNAv 

X 3^*3* X i>'Mi3 -LDSGK£>tf**tfcft 
fatt^ft-eftB^X A h^^-fi. 




1*^61- 12288 (£9) 



^©T « J *WKi?\ryz> tPAfc^? - TAA - ATG 
9 <S®fi|iiR$nfcf fix'*'? r©5 ; 
-;fc*S0 9fig<E>fflm£ftfc:*^ 

.77-^ DNA is- X Xf ~f 7 4 ^-^iS'D L. ^7 
4 ^ - ft T4 DNA V 1f — 4£ & X (Jh DNA rf? ') > 7 — 
*'I OKlenow 7 7 ^ ^ ^X^tSl^^li, 
tftttJtgg Wallace g if X O" Zol ler ^ i* ft 

— fttorcaa^ 3 ft-tvv* 0 SEfclfctt JM i o 3 

ni7 r-v> dnah 32 p - 4 -*-vcm& 

Sanger *C X U < 7X^M#*&* 

-C*^i? (Sanger g Proc . Natl. Acad . Sci . 7_4 
Pp5 46 3-5 4 67 ( 1 977 ) ). C tiki BamHl T#-f$? 
3*1. tPAftfc* 7 / > V h 

s&r#!#.-r*« c cD 7 7 ? * -s t *i3*bfr& 

£ft. fifjieo BamHl 0-8?TM#*i pLDSG © 2.5 kb 
BamHl 7 7 / > x r IS^^/fclfr 
ftEColi HBi0lO^®<E^rcffiloP>ix % 7* r 7 



DNA^fpi? . jO^ft^-T*. 2.5kb* X 4.5kb 
7 7 x h ©^jSjrfiJELWT - ? * * 
pLDSGL I LT|5| ^"t Z> » 

t(D/7^; ^tt pLDSG X pAdD26SV p A{3J 

M to 9 

pLDSGttBamH l XfrMZ ft. %, 1 0 ® fC ^ 3 
ii6X5IC4.5kb7 7/ / >^^l#3ft B am 
Hi X * 2.5 kb 7 7 y Y t^tC. ^® . 

±> ^tO pBR322 #f.i#tf;f&2>*ft *o pAdD26SV p A 
CHP^^«?^5 9 tPAirX tfDHFR&fe* 
f- W 77/>y^ pLDSG d> X O* pAdD26SV p A(3) 
rco^T^flfiitf) 7 rc^T X 9 ft CHO*fflJfc*j#@fe 
ft -f i O K m ^ ft 5) o 

^ tt io 
q'VA grg^g^tr 2jg g ~ 

*56fl&we>a8sttse i i iaw:5a^5ft-c^?)o 

? - % &M-T*rcit>K:* pB2L2 36* e> dl % U C 



ft V PvuII T$SiLTg8**fr? *f*fiZ-f R 
Wt. pJAW43(Zain ^ TCellJ 16,851(1979) 
5rXholT^^U, Kienow-C^JiL. PvuII T ^ 

VfC X ^^^^cfij ( h M15?i''3'77-itJ6 
9& ; Maniatis^? ( 1 9 82 ) ) T#SH-f^o 138 
bp 7 7 ^ h ^JX^TPvun ^^pB2L2KiK 
^T6c ^^.^fiJtfe^r EColi vf^iro^ 

5ft. 140^^)^7 7 // ^ r rc^Ltftl^ti 
7*p- T^^ffi^Grun stein -Hogness&T^-^ 
'i--y/t?> B iE^Sl^i" I? □ ^ - o> <b DNA 
=5:f^fi?U. ^*3ftr^Pvun^-f h^m2^xCf 
|3 77 , 7M^^«'i - ^-Kl^^WKijfA^ 
ftrc 138^ 35 *t DNA© 5't'4. red S'T^ * 

d^KKfi. PvuII^-f h OiEU^^fSjTtt. 
138Jfi^^f± 5'$)K:*pA3ft*-C££ 7c t<D7* 

7 ^ ? kw: PB2L2 - tpl t-ftz-rzo 

Tt* S * 4 *>*m & (VA)itfe^ %r P B2L2 - 
TPLfttffiA-f ^f-^K:. 77 f y7-f^^^^7*2 



J)NA# 1 vHindIHT#ff?-t-6. £fcl© 7j&KX 

HpoIraWL. EcoRI 9 * * -KIj?S^<5 -£ ( ft 
ffifft). EcoRI T#<#L. ^Ltl.3kh - 

%T-T- b*6 EcoRI t^<5¥Lf; pB2L2 - TPL © EcoRI 
1M E Coli HBlOl Vl&nte&tr 

X V? V ?lr<f # y vjfoftfc: X VA£ 
fisfJC^ft'^i DNA>d - ^(cft-f * 7 -f - 
tt* £MC Xj»3D-- %: ^;ij_ = y /-f 6 o 

6 ^ c - *s h DNA $r ft ME L , ffitjfifc x r 
7 7 isT-iifrffiK x D^^-Ti, $ 
Ktt PB2L2 -TPLVTfr#?<5*t7, >0 ZtLKfifaW 
6 O pB2L2 ICft.JL"C»aiCfiE«« tl % 
pLDSG 'If f»V* L . S«lff9 7 <Tj )5&K 

*r *t & pAdD26SV p A(3) £ # K ffl 5 *1 *> . 

* - pS fl r fctae&Snt^* (Gilliee 



HHflGl- 12288 (30) 

rCollJ 3 3 : 71 7 -7 28 ( I 9 83) )Ztltt SV40 
x y^sv- frfel; ^tlX^i pS V 2GFEZ) mm %D 
T£> 6 (PvuII frh Sphl , i£££f 6 4-2 70 )o 
Mulligan TScieuceJ 2 091 1422-1427 

(i960) fill 3 iircl*. tODNAfi. Mfl&rtJ* 
iryf y^XO'tn?^ ir yf ^ © # # y T :t$ $ 

rftLT^&p ^ * ^ / o 7* 'j >-<D^g:giJ/j* 

fci#y* £ ft reft / o j \) sol s ~ ./y- v-Stf 

1 kb77//x^ pSer <0 EcoRI IT -f KfCflp 
AL. pSerx2/3%r|Sf# Lrc e 

•*i.*Ba.nHi Tt>8?L. 7 - -feT T 4& § 

b» frl^T pLDSG ©7 7 v Y K^fi, t. 

CC X 6##£*X V*.$tt (4.5kb)7?/>yKD 
^I^X9t^^?j. 2 ftfc BNAfi T V fc* 

f 9 ^Wt&K. xotjg|iI?ii4Ecoli HBxoi Sr 

fk tPAr-o - T'^^'f 6£&fC X * tPAfttf^ © 



X OX Grunstein - Hogness & VC X i> ^ 
^ 'J-^y/t6o C©^ p a-7 # (rtJ205'&: Hind 
III *,> X O'Sall T^fftL^P-a-dCTP ^ x Vfc 
W^ffl: 55 /xi^dTTP; dATP^xtf 

dGTP ©#&TK: t KDA ft T4 JDNA rt? y / 7 - 

l"Iife3Jl*>c £ 12* 0*1 t©^ 7 - (p7Bi)v 

,&WLT^6o toDNAW:. o h 7*7 ^ h m% 

<U Sandri -Goidin ^Oti£T4» 6 AC Gllllen 

(C|ft9U KTU>6 X 5 /X ? x a - -rj^fiS J558L 
I^WI^A^ il^o t^o h 7*7 ^ h OBl^ 3 6 ®iW 
Wl&Z 5 mg/jnKo $37x7-^®. 2 50 

oo^D-.xtttPA^o.05D)U/^jfiS/B 
T^±aLrco {&Ojg^fx^jfil]^W: ATCC CRLJ580 



^ fk % 12 

lE^Sttft^ttT^^-:- ^ - EiAsr, T77 
^^^^^ftg^^2 7-D^^^-^^ tr -<^^_ 

pCVSVL lr± Kanfraan $f TMol . Cel . Bio 1J _2(I!) 
13 04- 13 1 9( 1 982) K^^5iitU6 e pCVSVL 
V BalT^fi?t 4 KlenowTWflfiU, Xhol D > 
* - ( ) Kj^^L, XholT^L." 

EcoRl T^fHU /^1g^*5&rciM.2kb7 

7 fs * y v*»-r Too 

Tr 7 7 -if 2-DNA 5r EcoRl T^)5?L, 
EcoRl F77/7> / h(^7-/ ^^7h 7 0.7— 
7 5.9) sriniJK-r i o F 7 7 / / s y Xbol Tt> 

y^H^^OtdT^Sg Lrco Coir 7* 7 7 7* 7 x h 
ttEcoRl ^xa'Xhoifefi^^^^L. JbETfl 
e>^fc pCVSVL ©4.2kb7?/>y ho EcoRl 
XO^'Xnoi ^^fCife^^ ^F>iL^7-7^^ 
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IsllfX^n^o P E2-7 ttTT*/ * -T **!BJW«tt 
^ o « - * - ^ *>J ffl IT * DHFR cDNA jft g ^ T $> 
*>« p E2-70^J5EWtR.Klngston^Xl>*P . 
Sharp &)5UkK 10Xn.fLh*LZ>* Mol-Cell 
Biol., Vol. 4, ppl 9 70-1977(1984) 

p 332 - 7 friPstl TWfrfrmZ &~ KlenowT 
Bglll »J x*-*Cia-fr3*i.. Bglll 
T^fi|^il6, UfCX^t. pJ 205 (&9 * 
P>3 ) ^^><7J tPAjftiK^fcftfeK: x $ P E2 - 7 rcffi 
A T £ 6 o 

tPAftfc * %T#^ pJ 205 O — fifiSrH 9 
* pE2-7 (O Bglll Jg^aSKifeS^L. &12(b) 

1*1 rc: t° 7 ^ ? r pE 2 - 7 pa ^ *> e pE 2 - 

7PAtt7fy * 4 ttJJWflltt 2 / "^-^-V 
a-^-^^— HTx / £4 A'-* 2© Kpn 17 7// 

h ( 1 0-5.8 * y ^ - * h JtltH^i. 



^ RHB381- 12288(31) 

pE2-7PA , pE2 -7 ^ X EiA iS^^-<^ * 

-tt 20 : i : 4 <o*a- JtTtefflS nfttt-w 7 rc^ 
cox 9 rci£8t£<?ixrc^®fcfc#K: x i> tPA?g& 

7i)iO.OO8mU/jgJ?S/0££f£*-*o EiAi&fc^fc 
^Ltllfjiii^Ifcjft^ (20 : l Oifc^T 
pE2-7 ^r^C? pE2 -7PA) Ttt(«j6»#C 0.0003 

H ft flJ 13 

tPA%%<pigflarcre&T*ffl)&^gigrcfrfr*£fts 

tPA-frfiJtOiSa^^TTO^m^X X 

39:fP,il6. tPA (O.OlmU/iaB^/0-) 

*££&-f * f ( SfcffiW 7 . ^4 

3 0 0 til! <0 M ft & $ ft O 7° - * T tt ¥ lb /X J£ fig _h €> 
#t&*ft^ CEOMf&X&Z* 0.0 5A*MJ^T©MTX 
^T«D^^Kowt^4<C|ii^LfcX 9/iS5?%r 
fr^/c*-*. tPAOTK^fi O.emU/jKBJfe/ 0 «t*f 



rx«<ttt 1.2 mU/ jfflffc/ B^Jt^^^i" *^ D - 

ffiH-^-f . Lfc#tP-C X 1? iS^Tk^O tPA%3L«t 
X 6fflKttP@»T«>*. titttT T^uf-^y ( 
/ -7 > *ig^Kgs#u (0.5-5%VA)f6ttK:i 
j> . * /ctt t° 7 ^ $ y-JV V^-i fr^B&JJE-J-^ife 

ag®*SJKtt. tPA*£8T**Bi&K£*r 

3 iifcrtttt vfett-r * 1 1 6. &7° 7 * $ j 

-//jlIttDeutscb T/^MerU TScienceJ 
( 1 970 ) P1095 Kifc'J8 3*L* X 5 IfCjkm K V * 
s - ±7 -J v ~ * 1 B ( 7TA'^>'Ttt$2)0# 

% m to 14 

x i; ^ a v (EPO) iS<5?-%r^t> ^ b - 

'J -*>><bftflcL*:o 7 ^ ^- HEP0FL13 Sr^-f 

^epo^o-^Wl^i 3i2K:^-r^^^^fh-fie 



^j^xyr^/iaisyij^^cJe ^ d - ^ 7 -a ^~ 

HEPOFLl 3 f± p9 1023(B) ? — KffiAZ fl+ ^ 

||^«:W:^^o®fe^x^^¥&^fflv>T: cos - 
i IfflJ&rc&Jfe m^T-^^ ^ rBNAo^rix 
•ZfLSM fcfl^TDEAE - 7*^^h 7^i£^x^ 
5 X 10 fi COS -l#flfl§fT$S&3 ^rrc (Sompayrac 
^ , fProc . Natl . Acad . Sci . J 7 8 75 7 5- 
7578(1981) i-X O'Luthman ^ TNuc . Acids 
Res.,Jli: 1295-1308(1983)). 1 2B$ 

r$$u mm*m.ft^* * a ° * * - ( o.imM) t 

2ffi?Rfl. 3*7 HJKflfcS»U. I0%fi&j? 

^ifiliW i 0 %%:^t> 1 0 mt<Ot&i&K 2 4 BfWHfcL 
fc« COJgJftV 4 ^©*Rjfll»JS**C*^.. 4 8^P 

filj ^ k: © jr u „ 

^fe^fSI^ EP0(a)o^^^ Sherwood X 
Goldwasser(Blood , 54 I 8 8 5-893 (1 979)) 

X^tiiSL. 300 n?/H/T$.?)tt7)^)iljlt, 

7 a ^- HEPOFLi 3 K^tf P91023 (B)-<^ ^ ~ 
^ % ^ d a ^ LT COS - l mf&K-f&&-& 




*fe1*J®tttt. CFU- EoM^tei^ *^Ol£ 

%tl-?t).2 U/m. X (f 3 U/WOfllv ft*:. 
■4 fc. EP0O4 >- fc*'**fcfl!jffit£HU fi£ifc&#^!7 
*j£-ircttte^7 7 h tevffl^-tiBljgL. ^^•i' 
*L. 1 (CFU - E ) 4? x £>' 2 C 3 H - Thy ) U/«« O 
IS X # rc • 

jg jjj gj 15 

cHOfflja^^ift& Ego o%-a 

(^V^-PKi - 4 O&fiJc ) 

7 ^<7^li *Ja«7C»3R#C»|«-f 6 SV 4 0 
SV40 ly^yy-. t 
v h o ^ x {>'SV40 y Tf^^Ryij^ 
3"tr 7*7 $ V pSV2DHFR (Subraraani TMol 
Cell BiolJ 1 : 854 -864 ( 1 9 8 1 )^60 
BamHI -PvuII 7 y if / y Y ( 7 y ? / y h A ) 




12288(32) 

* - p9l023Wa>P>*§fc o P 9i023{A) VTf 

v * 1 yo ? -tti8:<D&—Vs\ I it4 y 
KJ^WTPst I frmLX -r y* % 
JXt^T^JsKPstl - EcoRI 3 vX — — fCjjg^U, 
WW a (ycOPstIir>( h fCPstl : EcoRI if 4 
>- %:f^^> : 91023(F)) -f*^ S DNa* y 

>7--fe*I<D^77/>>' HT^JlL-CPstlir 

m«S(7C^PstI^< h vc EcoRI ir -f h vffc* : 

91023(^)Lr. e p91023O^^O7 7/ /y h A 
£ 7 y f / y Y p9l023(B')£ > SriK'o L T * 25 
©BfL^T*?-*'* WftOrz* t*L<?0 ^7^ $ 
Ktt EcoRI - PstI >f h »»t Tztt Pstl - EcoRI 
1M Y <?JV>-fh.fr %7tO Pst I It 4 Y YZW^XV* 
rco VstlV'i Y 7 S <? 4 As*3=&my- u * 
-^-PCfc%igwPflt I -EcoRI ir>f h$r#tf^ 
7-** r%r p91023(C)£ £fttf fc„ 

* - p91023(Q%rXhoI T^±«:^^L. 
^«^JS\^O#6ixrciai©ifc0NA v. DNArt? y 



P> *l * SV40 * ^ - v - * 3 4 0 bp Hind III 

-EcoRI 77//yf $r±§gO DNA tr:, 
*a«©SV4 0 * 'j ^^^#trSV40^f?OHind 

HI - PvuII 7y//.yY*7*?x$ ^ffi ac JCjf 
Air: (Li ttle Mai Biol Ued.J : 4 7 3 - 

4 88 ( 1 983 )), tOJT lac^V^-tt. BamHI 
T ?T 1 a c DNA ^ Jj? L , DNA \) / y - ^ I ^ ^ 

DNA 5; Hindlll -C^^-r^ttrcx^ft^^ilfo,, 
ft^ii.*:7 p 7^S K (^SVHPiac ) tt PvuII^ffr 
%y&K~m^-$*> t t K XC-C B flra HI-^>f h^^^ 
Lrc.o EcoRI - HiDdlll 77 / > y b % SVHP 
lno^^f^^. HlfDT"^? ^^U.^^V^tr 
PSVOd( ±^ Mellon ^ ) Oj EcoRI -HindIIl7 

7/^h^c^^L. »?>*ic/^i h-pS^HPod 
^i^^Lrco SV40 ^- y i> x - 
tr PSVHPod <D 3 4 0 bp EcoRI - Hindlll 7 y f 
fhxfti). DNA.-i? y jf y - ^1 07C7 y / / 
^ h T^Of^^PS^^mwiL/Co Hindlll-EcoRI 



7 7 v k o^raiw;; ^0 77/^>'^^(© 

BamHI it 4 h& VA ft ft * K ^ * ^ X 5 *C /i O 
t^2i^7^^ (p91023 (CO/Xbo/7?&>fk + 
EcoRI/Hind II 1/^^^874 0 *'li?y + xy/N 
^ y - ) V P ES 1 0 5 t ft £ L re o 7* 7 x $ V 
pES 1 0 5 vBamHI X If PvuII T. J> X 2/ 
PvuII ##fcTfrfc? T 7 7 •> >T ^^^».j537' 
0 ^ - ^ - V ^tt BamHI - PvuII 7 y f a y h 
(77/>^hB). * x tffl&tt.fcfc* ( x h 7 

ODNAS^lJ%:Wf 6 PvuII 7 y f / y Y (77/ 
^hC)^^i5ILrco Bfri 
0'C$:**^l. mi 4 ^irc^5itrc^biT.rs:7*7 
^ ^ rv#-J®L, RKi - 4 tf^^Urco -f y * ^ 
K RKi - 4 tt*H/ 'J - 7 y vm. °7^t*yKD 
ATCCWI ATCC At 3 9 9 4 0 t UT!ffK^ nyio 
EP0O%^ 

^ d - i/ 7 a ^ HEPOFLi 3 fl- ^ O DNA * 
EcoRI T#fl?L. EP0?Afi> %r-g-tf *RI 7 7 7* 
>^h^7"7^^ K*RKl-40 EcoRI V <i Y VC It 
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/^n-s/Lfc. toDNA (RKFL13 )H DHFR - 

<5*7.>©K:G!ffl3 fr. JfeJlT© x 3 ncftflt. 

2BMOWOK. '>< £ 1> I O © DHFR 

+ SS^iS^ + TO 2»filJOJ8ftL©«. 

RIAK: X .!>f$&T£ * /-*Kltt. * U h * 
(mlthotrexa te , 0.2/'m ^fr^EfC*?^ 

H/„ jj^ffc n p ^ - ft RlArcx 1? t'-^EPO (CO 



»H«81- 12288(33) 

a,K L^Xfi^tz* fcKPKKfr^-t. EPOv, RIA 

MTXWt 0.2/*M , O.l^M * X tfO.S^M TfcOfCo 
RKFL13DNA tti^B^i?i^f ^KiJ 



J* L 

a-J&flfe 0.0 2/<MMTX 
3 r, -_ y-A-A RIA . 3 n?/n* .4 2 n?/te/(^-^) 

3H-Thy - . 1.5.U/W 

J|i— rja^~^a_^ RIA - 90n9/nl 
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